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1. INTRODUCTION 

1. In this Order, we modify the band plan for the 36.0-51.4 GHz band.’ We make various 
designation* and allocation’ changes in the 37.042.0 GHz band to create contiguous spectrum for both 
fixed-satellite semces and terrestnal fixed and mobile services (wreless services), which reflects 
decisions made at the 2000 World Radiocommunication Conference (WRC-2000) in Istanbul, Turkey 
and the 2003 World Radiocommunication Conference (WRC-2003) in Geneva, S~ i t ze r l and .~  In this 
Order, we finalize the satellite and terrestrial designations required by our “soft segmentation’’ approach 
and adopt semce  rules for satellite semces, including gateway definitions and power-flux density (PFD) 
limits. We will address in separate semce  rulemalangs additional service rules for satellite and 
terrestnal systems’ use of the designahons we adopt in this item, mcluding the precise conditions applied 
to the satellite PFD limits we adopt here, and proposed rules to coordinate certain types of earth stations 
operating in the V-band spectrum. We also w11 address in future rulemalangs the National 
Telecommunications and Information Administration’s OJTIA’s)  request to delete Broadcasting-Satellite 
Service (BSS) from the 42.0-42.5 GHz band and to protect Radio Astronomy operabons at 42.5-43.5 
GHz from satellite services in adjacent downlink bands. By making these designation and allocation 
changes, we bnng certainty to systems currently operating n the 37.0-40.0 GHz portion of the spectrum 
and codify the concept of “soft-segmentation,” and allow ubiquitous deployment of fixed service and 
fixed satellite semce  operations to commence in the V-band. 

2. The major decisions in this Second Report and Order are as follows: 

Redesignate the spectrum available for wireless semces from the 41.0-42.0 GHz band to 
the 37.6-38.6 GHz band, redesignate the spectrum available for satellite uses from the 

We use the term “V-band in th~s Order to refer generally to the frequencies in the 36-51 GHz band. See 
AIIocarion and Designohon of Spectrum for Fued-Satellrte Services in the 37.5-38.5 GHz, 405-41.5 GHz ond 
48 2-50 2 GHz Frequency Bonds; Allocation ofSpechum to Upgrode Fued ond Mobile Allocutions tn the 40.5- 
42 5 GHz Frequency Bond, Allocution of Spechum in the 46 9-47 0 GHz Frequency Bond for Wireless Services: 
ond Allocation of Spechum in the 37.0-38 0 GHz and 40 0-40 5 GHz for Government Operotions, E3 Docket No. 
97-95, Further Nohce of Proposed Rulemalung, FCC 01-182, 16 FCC Rcd 12244 (2001) (V-bond Furlher Nohce); 
AIIocolron and Designohon of Spechum f i r  Fixed-Solellite Services in the 37.5-38 5 GHz, 40 5-41 5 GHz, and 
48 2-50 2 GHz Frequency Bonds, Allocolion of Spechum 10 Upgrade Fixed ond Mobile Allocnhons in the 40.5- 
42 5 GHz Frequency Band; Allocution of Spechum in the 46 0-47.0 GHz Frequency Bond for Wireless Services. 
ond AIIocohon of Spechum in the 37 0-38 0 GHz ond 40 0-40 5 GHz for Government Operohons, E3 Docket No. 
97-95, Report and Order, FCC 98-336, 13 FCC Rcd 24649 (1998) (36-51 GHz Order). 

I 

A designation provides an allocated servlce or services use of a speclfic frequency band for which other semces 2 

may also be allocated. Designabons are only needed where bands are allocated to more than one co-pN“ary 
service and s h m g  between these services may be difficult. See 36-51 GHz Order, 13 FCC Rcd at 24650 13.3. 

An allocanon is an entry in the Table of Frequency Allocations of a semce or services for use of a specific I 

Frequencyband 

‘ The lnternahonal Te lecomca t ion  Umon (ITU) holds mulh-nabonal World Radiocomurucaaon 
Conferences (WRCs) at two or three year lotervals to establish internahonal provisions govermng the use of the 
electromagnetic spectrum 
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Government interests, finalize the Millimeter Wave and 39 GHz rulemalung proceedings, and address the 
inherent difficulties in frequency sharing between ubiquitous terrestrial wlreless systems and fixed- 
satellite systems. 

6. Following issuance of the First V-band Notice, the Commission adopted a band plan for non- 
Government wireless and FSS services in the 36-51 GHz Order. The plan recognized that forced shanng 
between services intended for communications with ubiquitous consumer termmals would likely result in 
undue technical constraints on one or both of the semces. These technical constraints would not permit 
FS or FSS systems to achieve their full potentials. The 36-51 GHz Order designated a total of four 
gigahertz of spectrum for ubiquitous FSS s m c e s  in the 37.6-38.6 GHz and 40.041.0 GHz bands for 
downlinks, and the 48.2-50.2 GHz band for uplinks. The Order also provided 5.6 gigahertz of spechum 
for wireless semces The 36-51 GHz Order retained pnmary wireless designations in the 38.640.0 GHz 
and 47 248.2 GHz bands, and added wireless designations in the 37.0-37.6 GHz, 41.042.5 GHz, 46.9- 
47.0 GHz, and 50.4-5 1.4 GHz bands. The 36-51 GHz Order also re-allocated the 42.543.5 GHz band for 
exclusive Government use and the 47.248.2 GHz band for exclusive non-Government use. 

7 .  After the Commission adopted the 36-51 GHz Order, the U S .  delegation to WRC-2000 
reached a consensus on a proposal for sharing portions of the 36.0-51.4 GHz band. The delegation 
consisted of wireless and satellite industry representatives as well as Government representahves. The 
delegation recognized that both wireless and satellite systems operate most efficiently in an allocation of 
contiguous spectrum and that satellites need a globally consistent allocation. Additionally, the delegation 
was aware that many wireless services around the globe operated below 40.0 GHz, while few operated 
above that threshold. The delegation thus developed a band shanng arrangement for the 37.542.5 GHz 
band consistent with these observations and eventually introduced the key prowsions of this consensus 
approach at WRC-2000.i4 

8. The band shanng arrangement proposed a system of “soft-segmentation” that would permit 
both FS and FSS operations in co-pnmary allocations throughout the 37.542..5 GHz band. The soft- 
segmentation proposal sought to encourage ubiquitous FS deployment below 40 GHz by hawng satellite 
operators meet more restrictive PFD” limits below 40 GHz and encourage ublquitous FSS deployment 
above 40 GHz by permitting more liberal PFD limits above 40.0 GHz. The proposed PFD restrictions 
would encourage wireless use of the 37.540.0 GHz and 42.042.5 GHz bands, and encourage satellite 
use of the 40.042.0 GHz band.I6 

9 In June, 2000, WRC-2000 (1) adopted a comprehensive shanng arrangement for FS and FSS 
in the 37.542.5 GHz band based largely on the consensus approach that the US .  delegation supported; 
(2) adopted Resolution 84 (WRC-2OOO),” which identified the 37.040.0 GHz and the 40.543.5 GHz 
bands as available for highdensity fixed service (HDFS) operations; (3) adopted an FSS allocation in the 

“ V-band Further Noirce, 16 FCC Rcd ai 12248,B 8 

In this context, PFD represents a measure of the amount of energy enutted by a transnutter that IS present over a 
unlt area at the Earth’s surface or at the satellite and is a cntical factor m deternurung whether satell~te system can 
successfully share spec- wth other services or satellite systems. See, e.g.. Amendment of Parrs 2 and 25 ojihe 
Commission’s Rules io Permit Operation of NGSO FSS Systems Co-Frequency with GSO and Terresmal Systems 
in h e  Ku-Band Frequency Range, ET Docket No 98-206, Thud Memorandum Opuuon and Order, FCC 03-24,l 
1 & n 3 (re1 Feb 6, 2003) (citation onuned) 

I 5  

16 The band 37 0-37 6 GHz is allocated IO non-Government Fixed and Mobile services and would be used for FS 
operations m association wth the 37 6-40.0 GHz band 

Invites 7 of [TU-R Res 84 (WRC-2000) 17 
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additional s m c e  rules must be developed before all V-band satellite operations can commence,6 we 
believe the changes adopted today are important not only to the licensees and applicants, but also to the 
public at large.' This will provlde certainty necessary for FSS operators to begin construction, and for FS 
operators to understand the parameters of the envlronment in which they can compete. We believe the 
changes adopted today will ultimately provlde consumers with new services and benefits by accelerahng 
the deployment and increasing the efficiency of telecommunications in a largely unexploited porhon of 
the radio frequency spectrum.' 

II. BACKGROUND 

4. In 1994, the Commission initiated a rulemaking proceeding to open 18 gigahertz of spectrum 
for commercial use between 40.5 GHz and 153 GHz. In the Millimeter Wave Notice: the Commission 
xoposed to allocate the 40.5-42.5 GHz and the 47.2-48.2 GHz bands for new millimeter wave 
te~hnology. '~ In 1995, the Commission proposed rules for fixed wireless (point-to-point) s m c e s  in the 
37.0-38.6 GHz band, and competitive wreless operations in the 38.640.0 GHz band." New 
technologes, however, increased - i e  demand for s p e c m  allocations in the 36.0-5 1.4 GHz band and 
complicated these two proposed rulemakings. 

5.  In 1996, Motorola filed a petition for rulemaking seeking allocation ofthe 37.6-38.6 GHz 
band to FSS (space-to-earth direction) on a co-pnmary basis with wreless s m c e s .  In late 1996, the 
Commission established a working group compnsed of all interested Bureaus and Offices. Th~s working 
gro. met informally with interested indusby participants and developed band plan options to 
accommodate future uses of this band.'* In 1997, after reviewng the conclusions of this group, the 
Commission adopted the First V-band Notice." The First V-band Notice proposed a band plan for the 
entire 36.0-51.4 GHz band, It was felt that this band plan would settle competing satellite, terrestrial, and 

Jthough we adopt PFD l m t s  for the 40.0-42.0 GHz band at this tune, rules for satellite-to-satellite shanng 
between Geostationary Orbit (GSO) and Non-Geostahonary Orbit (NGSO) networks are also necessary. We will 
address these mer-satellite system shanng rules in a future mlemaking proceedmg. 

We note that we have an open proceedmg regardmg the service rules for some frequencies w i h  the V-band. 
See Amendment ofthe Commusion 's Rules Regarding the 37.0-38 6 GHz and 38.6-40.0 GHz Ban&. 
lmplementaiion of Section 3096) of the Communicahons Act - Competirive Bidding, 37.0-38.6 GHz and 38.6-40.0 
GHz Bands, ET Docket No. 95-1 83 (37 GHz Proceeding). 

1 

See in@a 7 55 (discussing the effect of this rulerdung on pending satellite applications). 

See Amendment of Parts 2. I S ,  and 21 of the Commission's Rules to Permit Use ofRadio Frequencies Above 40 

8 

9 

GHz for N e w  Radio Applications, ET Docket No. 94-1 24, Nohce of Proposed Rulemahg and Order, FCC 94- 
273.9 FCC Rcd 7078 (1994) (Millimeter Wave Notice). 

See Millimeter Wave Notice, 9 FCC Rcd at 7083, fl 1 I .  

See Amendment of the Commission S Rules Regarding the 37 0-38.6 GHz and 38 6-40 GHz Band - 
Implemeniation of Section 3096) ofthe Communicatrons Act, ET Docket No. 95-1 83, Notice of Proposed 
Rulemahg and Order, FCC 95-500, 1 1 FCC Rcd 4930 ( I  995) (39 GHz Notice). 

l2 V-band Further Nofice. 16 FCC Rcd at 12246.74. 

I D  

I t  

I3 Allocation and Designation of Spectrum for Fixed-Satellite Services in the 37.5-38.5 GHz, 40.5-41.5 GHz, and 
48.2-50 2 GHz Frequency Bands, Allocation of Specuum to Upgrade Fixed and Mobile Allocations in ihe 40 S- 
42 5 GHz Frequency Band, Allocation of Specuum in the 46.947 O GHz Frequency Bandfor Wireless Services. 
ond Allocahon of Specmm in the 37 0-38 0 GHz and 40 0-40 5 GHz for Government Operations, IB Docket No. 
97-95, Notice of Proposed Rulemaking, FCC 97-85, 12 FCC Rcd 10130 (1997) (First V-bandNotice). 
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to the international soft-segmentation shanng arrangement established at WRC-2000.24 The Commission 
therefore proposed to designate the enhre band from 37.0 - 40.0 GHz for wireless services and from 
40.042.0 GHz for satellite s e r v ~ c e s . ~ ~  

13. Commenters overwhelrmngly support ow proposal to redesignate porhons of the V-band in a 
manner consistent wth WRC-2000.26 Intelsat, for example, supports the proposed designation changes, 
noting that the re-designation would benefit all FSS satellite operators by creating a single two gigahertz 
conhguous spectrum block, which will greatly simplify spacecraft design.” Hughes simlarly supports 
the designation of the 41.042.0 GHz band for satellite semces,2* and Winstar states that it “strongly 
supports the Commission’s efforts to create a band plan for the 36&5 1.4 GHz band and otherwise 
modify its rules to achieve ophmal usage of that spectrum by fixed wreless and satellite prowder~.”*~ 
According to Winstar, the Commission’s V-bandFurrher Notice correctly follows the results of WRC- 
2000 and designates the 37.040.0 GHz and 42.042.5 GHz bands for terrestrial services and the 40.0- 
42.0 GHz band for ~atellite.’~ 

14. Consistent with the wews of the majonty of commenters, we redesignate the spectrum 
available for wreless semces from 41.042.0  GHz to 37.6-38.6 GHz and redesignate the spectrum 
available for satellite uses from 37.6-38.6 GHz to 41.042.0 GHz. This decision will provide three 
gigahertz of contiguously designated wreless services spectrum from 37.040.0 GHz and two gigahertz 
of contiguously designated FSS spectrum from 40.0-42.0 GHz. Consolidating the formerly disparate 
spectrum designahons into contiguous bands serves the public interest by permitting increased system 
capacity, more rapid deployment and reduced operating costs for FS and FSS systems.” Increasing the 
total amount of exclusively designated, contiguous spectrum also will better correspond with the 
international table of allocations and will maximize the efficient use of the radio frequency spectrum by 
both satellite and terrestnal users with minimal changes to the existing Table of Frequency  allocation^.'^ 

15. We are not persuaded by some satellite proponents’ arguments that the Commission should 
confine wireless designations to the 38 .640 .0  GHz band mstead ofpermitting the FS designation from 
the 37.6-38.6 GHz band, or delay the implementation of these designations.” Boeing, for example, 
would have us ignore the possibility of FS growth in the V-band band based on Its speculahon that the 

*‘ V-bandFunher Notice, 16 FCC Rcd ai 12251-52.7 15.  

’’ Specifically, the C o m s s i o n  proposed to redesignate the spectnun available for weless services from 41.0- 
42.0 GHz to 37.6-38.6 GHz, aed to redesignate the spectrum available for satellite USES h 37.6-38.6 GHz te 
41.042.0 GHz. Y-band Furlher Notice, 16 FCC Rcd at 12251,1[ 15. 

“See  Wlnstar Comments at 3; DMC Comments at 1; SIA Comments at 2; ART Reply at 2; Bala IV Reply at 2; 
AT&T Reply at 2, S p e c m  Asmo Comments at 2; Hams Reply at 2. 

’’ InteIsat Comments at 2. 

’* Hughes Comments at 8 

29 Wlnstar comments at 2. 

’O wmstar Comments at 2 

See, e g , Winstar Comments at  2 (arguing that the new band plan wll promote deployment of k e d  weless 11 

services); Intelsat Comments at 2, V-band Further Norice, I6 FCC Rcd at 12248.7 8. 

32 See Y-bandFurrher Nonce, 16 FCC Rcd at 12250,n 14. 

31 Boemg Comments at  9-10, 

7 



Federal Communications Commission FCC 03-296 

40.542.5 GHz band for Region 1 (generally Europe, Russia and Ahca);  (4) established PFD limits in 
the 40.040.5 GHz band for FSS and provisional PFD limits in the 37.540.0 GHz and 40.5-42.5 GHz 
bands for FSS, MSS, and BSS, and, (5) adopted a secondary MSS allocation in Regton 2 in the 40.5-41 .O 
GHzband." 

10. Following WRC-2000, the Commission released the V-band Furrher Notice proposmg to 
codlfy domestically the consensus approach adopted at WRC-2000.19 NTIA played a key role in 
formulating the post-WRC-2000 domestic proposals. In the 39.540.0 GHz band, NTIA agreed to lower 
PFD limits and to add a U.S footnote stating that Government MSS earth stations do not require 
protection from non-Government fixed and mobile s emce  operations in the 39.540.0 GHz band. This 
proposal was contingent on NTIA's proposal in the 40.541 .O GHz band, which allowed military access 
to the 40 5-41 0 GHz band for FSS and MSS on a pnmary basis." In May 2001, the Commission further 
proposed to shift FS, FSS and MSS allocabons and to redesignate portions of the 37.5-42.5 GHz 
spectrum for FS and FSS so as to encourage FS use of the 37.040.0 GHz and 42.0-42.5 GHz bands, and 
a combination of FSS, MSS and BSS in the 40.042.0 GHz band. The Commission also proposed to 
adopt PFD limits consistent with the PFD limits adopted at WRC-2000 and the proposed FS and FSS 
designations. 

1 1.  In July, 2003, WRC-2003 changed some of the footnotes to the International Table of 
Allocations pertaining to the 37.542.5 GHz frequency bands. Some of these changes emphasized the 
use of high-density applications of the FSS in the 40.042.0 GHz and 48.2-50.2 GHz bands (in ITU 
Region 2).21 Other footnote changes adopted PFD limits on both FSS and BSS operations, in the 41 .O- 
42.5 GHz band, to protect Radio Astronomy operations at 42 543.2 GHz." 

111. DISCUSSION 

A. Designation Changes 

1. Redesignate tbe 37.6-38.6 GHz and 41.0-42 GHz Satellite and Wireless Services 
Spectrum 

12. WRC-2000 adopted a global plan for shanng between fixed semces and satellite semces, 
which imposed a more rigorous satellite PFD limit from 37.0-40.0 GHz favoring terrestnal uses, and a 
less ngorous PFD limit from 40.042.0 GHz favonng satellite uses.2' In the V-band Further Norice, the 
Commission noted that such a soft-segmentation shanng plan would increase the total amount of 
exclusively designated, contiguous spectrum available to satellite operators, and would better correspond 

V-band Furrher Norice, 16 FCC Rcd at 12249,l 1 I 

The V-Bond Furrher Norice proposed to modify the band plan for the 36.0-51 4 GHz band and proposed specific 

I8 

19 

PFD Imts on satellite operatlons consistent w~th the results of WRC-2000, and. I t e  the 36-51 GHz Order, 
proposed to designate a total of four gigahertz of spectrum for FSS and 5.6 gigahem of spectrum for wireless 
services V-band Further Notice, 16 FCC Rcd at 12245,ll 1 

20 See Letter from William T Hatch, Office of Spectrum Management, NTlA, to Bruce Franca, Office of 
Engineermg and Technology, FCC (March 2, 2001) (NTIA Mar. 2, 2001 Ex Porte Letter). 

See WRC 2003 Provisional Final Acts 5 516B 

See WRC 2003 Provisional Final Acts 5.55 IH and 5.55 11 and Res. 743. 

11 

22 

" V-bandFurtherNorice, 16 FCC Rcd at 12251-52,y 15 
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won consensus plan that emerged from WRC-2000, which, in some sense, represents the type of privately 
negotiated agreement that Boeing endorses for this band. In short, we find that the benefits of the 
redesignation plan we adopt today - certainty to investors, benefits to wreless and satellite engneenng, 
and compliance w t h  WRC-2000 and WRC-2003 - outweigh the potential inefficiencies that the 
satellite proponents claims might occur.4* 

17. Finally, while Hughes seeks additional spectrum for ubiquitous FSS operations in the 
V-band, we decline to provlde for such additional spectrum at this time.4' As noted above, we wll not 
take any action here to undermine the basis of the consensus approach reached at WRC-2000 and any 
consideration for additional spectrum in the V-band for ubiquitous FSS operations will have to be done 
in a separate proceeding after a comprehensive record has been developed. We will, however, allow 
gateway operations" in 47.248.2 GHz FSS (Earth-to-space) band provided that the earth station 
downlink operations are also coordinated for use in the 37.540.0 GHz band." In addition, satellite 
entities could bid on licenses in future V-Band auctions, as TRW did m the 38.640.0 GHz band.46 

2. Decline to Add MSS Designation to the 40.5-41.0 C& Band 

18. In the V-band Further Notice, we proposed to add an MSS designat~on to the existing FSS 
and BSS designations in the 40.541.0 GHz Band.47 The Commission reasoned that this designation 
would allow satellite licensees the maximum flexibility possible in deciding how to use this spectrum. 
The Commission noted that an MSS designation in the 40.5-41.0 GHz band would be consistent with its 
proposal to shift the MSS allocation from 39.540.0 GHz to 40.541 .O GHz4* 

19 While a few commenters support the proposal to add an MSS designation to the 40.541 .O 
GHz bandy most parties oppose the proposal as inconsistent with the designation of the 40.042 0 GHz 
band for FSS. Intelsat, for example, opposes an MSS designation in the 40.541.0 GHz band because 
adding MSS would result in the over-crowding of multiple s m c e s  and applications in the 40.042.0 
GHz band.1° Other commenters, such as PanAmSat and TRW, assert that FSS and MSS systems are 

See. e g  , Intelsat Comments at 2 (redesignation would benefit FSS satellite operators and slmplify spacecraft 42 

design ) 

Hughes Comments ai 2-3; Hughes Reply at 1-5 

See Secbon 25 202, n 15 

43 

44 

" See discussion inJra Secaon III.A.5. 

See In the MaHer oJTRW. lnc Request for Waiver ofthe Commrrsions Rules to Provide Fued Satellite Service 
in the 39 GHz Band, Memorandum @nuon and Order, 16 FCC Rcd 5198 (Wueless Tel. Bur. 2001) (TRW Waiver 
order). We note that the Comssion adopted the TRW Waiver Order pnor to the passage of the ORBIT Act, 47 
U S.C 5 761 er seq. 

" V-band Further Notice, 16 FCC Rcd at 12252,y 16. 

V-band Further Notice, 16 FCC Rcd ai 12253-54, 

Wmstar Comments at 4; NTlA Comments at I .  

lntelsat Comments at 2 

46 

23-25. 48 

49 

50 
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needs of the FSS systems or some as-yet unknown operator would outweigh the needs of previously 
licensed FS operators. Specifically. Boeing asserts that terrestnal FS has not yet deployed in sufficient 
numbers to warrant an extension of the FS designation to the 37.6-38.0 GHz band.’4 We disagree. While 
terrestnal FS operations in the V-band are not yet extensive, satellite operations in the band have not yet 
been licensed. In any case, the regulatory certainty gained by both FS and FSS operators outweighs 
Boeing’s conjecture that designating additional spectrum at this tlme “would foreclose other important 
alternatives that the Commission may w s h  to pursue at a later date when the public’s needs are much 
~learer.”’~ As noted above, moreover, this redesignation should promote investment and development 
throughout the V - b a ~ ~ d . ’ ~  

16. A few satellite operators assert that the 37 6-38.6 GHz band should be allocated for FSS or, 
alternatively, remain undesignated.” Boeing, for example, reasons that the propagation characteristics of 
the 37.6-38.6 GHz band, which require line-of-sight and a large number of base  station^,'^ make it 
unsuitable for a wireless semces d e ~ i g n a t i o n . ~ ~  Boeing adds that private coordination among the 
terresmal and satellite operators might result in shanng arrangements superior to the consensus 
agreement reached at WRC-2000.40 We disagree. First, Winstar - an FS licensee - is on record as 
stating that the propagation charactenstics of this band are, in fact, well suited to FS operations.41 
Second, FS and FSS proponents tned, and failed, to coordinate operations in the V-band for many years. 
This proceeding and, more importantly, the consensus agreement that these parties reached at WRC-2000 
represents the culmination of those many years of pnvate negotiation among FS and FSS interests. While 
we support and encourage parties to enter private sharing arrangements wherever co-primary allocations 
exist, we believe the consensus agreement reached among these parties and the Government prior to 
WRC-2000 represents a better method of promoting timely and cost-effective deployment in thls band 
than returning to a senes of negotiations among each of the parties in this band. Third, designating the 
37.6-38.6 GHz band for terrestnal FS represents a key piece of the near universal agreement among both 
FS and FSS proponents at WRC-2000 that generally envlsioned most terrestnal operations below 40 GHz 
and most satellite operations above 40 GHz. If we were to accede to Boeing’s recommendation and undo 
one piece of that agreement in a manner that favored FSS interests, we would risk thwarting the hard- 

’‘ Boemg Comments at 9. 

Boemg Comments at 9-10 

36 Because we are designahng the 37.6-38.6 GHz sub-band, we need not address Boeing’s argument that the ~~ 

Comrmssion should target mstead the 42.5-43.5 GHz sub-band for any demonstrated need for fume fured service 
expansion. See Boemg Comments at IO. 

” Boemg Comments at 11, 10-1 I ;  Hughes Comments at 8. 

Accordmg to Boemg, assurmng a maxunum possible 78.5 square mile seMce area for each base Stahon III a 38 

wueless network, at least 7,400 base stations would be reqwed to cover the metropolitan areas of the Umted 
States. Assurmng a pnce of $625,000 per base statlob the cost to set up even a rmrumum required meless 
infrastructure to serve all Metropolitan Stanshcal Areas (MSAs) would amount to $4.6 blllion dollars, not 
mcludmg customer equipment costs. Rural Service Areas m the Umted States (distinct from MSAs) cover a total of 

a total cost of about $23 8 billion dollars. Because of these costs, Boeing c l a m  that ~t is llkely that FS wll be able 
to serve only a small portion of the United States usmg the 37.6-38.6 GHz band. See Boeing Comments at 12-13. 

approximately 3 nullion square rmles. Coverage of these areas would requlre approxmtely 38,000 base stations at 

’9 Boemg Comments at 11-13. 

Boemg Comments at 14. 

Wmtar Comments at 1-3. 

40 

41 
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band. The additional complication associated w t h  MSS operations further persuades against adopting a 
designation for MSS in this band consistent with the outcome of WRC-2000 for Region 2. The U.S. 
proposal to WRC-2000 was to allocate MSS on a c o - p n m q  basis in the 40.5-41 .O GHz band to 
accommodate Government uses. The U S . ,  however, failed to secure a global, primary MSS allocation.58 
We therefore allocate MSS in the 40.541.0 GHz band on a secondary basis only.59 Adopting MSS on a 
secondary basis will permit satellite operators to test those MSS applications that utilize higher gain user- 
antennas and, therefore, might be capable of sharing with FSS and BSS systems without interfering with 
the pnmary semces. 

3. Modify P a r t  25 and P a r t  101 Rules to Reflect New Designations 

22. In the V-bund Further Notrce. we proposed to amend Part 25 of our rules concerning fixed- 
satellite service to remain consistent with OUT proposals for revised designation.60 In addition, we 
proposed to amend Part 101 of our rules concerning fixed mcrowave servlces to correct the erroneous 
omssion of FSS from the list of semces  that we permit in the 38.640.0 GHz band.6i Commenters 
generally support OUT decision to modify the Part 25 and Part 101 rules to reflect the new designations. 
Winstar supports the Comrmssion’s proposaL6‘ Similarly, TRW agrees that Parts 25 and Part 101 of our 
rules should be modified!’ As indicated in Appendix B, we amend Parts 25 and 101 of our rules largely 
as proposed in the Notice. 

4. PFDLimits 

23. In the V-bund Further Notice, the Commission proposed to adopt band-specific PFD l imts  
as a means of implementing the designations described above. In part~cular, the Comrmssion’s proposal 
was based on the soft-segmentation approach whereby the satellite PFD lirmts would differ below and 
above 40 GHz, consistent with Article 21 and Resolution 84 of the Final Acts of WRC-2000 and the 
CJ.S./CITEL proposal.M Such an approach would primanly accommodate highdensity fixed semce 
systems in the 37.540.0 GHz band, w t h  some provlsion for large gateway satellite earth stations, while 
primanly accommodating highdensity fixed-satellite s m c e  systems m the 40.0-42.0 GHz band. The 
Commission proposed to implement this approach by having clear-sky PFD limits below 40 GHz 12 dE3 
lower than those above 40 GHz. The Commission reasoned that this difference in PFLI limits would 
favor the deployment of FS below 40 GHz and FSS above 40 GHz.” While WRC-2003 retained some 

See lntemahonal Telecommunications UmoQ Rad10 Regulatlons, AmCk 5 58 

59 See infro III B.2 

V-band Furfher Notice, 16 FCC Rcd at 12252,ll 17 

‘‘ V-band Further Notice, 16 FCC Rcd at 12252, ll 17. 

” Wmstar Comments at 4. 

‘’ TRW Comments at 19. 

V-band Further Notlce, 16 FCC Rcd at 12257-58.7 35 61 

” V-band Further Notice, 16 FCC Rcd at 12259,T 40. In May 2002, the Comssion entered mto an Arrangement 
wth Indusny Canada, w h c h  “ r e a f f m  the band segmentanon approach proposed by the Comnussion after WRC- 
2000 that identifies specbum below 40 GHz pnmanly for hgh density fixed service use as well as s p e c m  
between 40 and 42 GHz pnmanly for high density fixed-satellite service operations.” See PCC and fndushy 
Canada Sign Arrangement on Principles Governing Use on 37 5-42 5 GHz Band, FCC Press Release, dated May 
28,2002. 
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technically incompatible on a co-pnmary basis?’ Nevertheless, both PanAmSat and TRW would support 
a secondary non-government MSS allocation in the 40.541 .O GHz band.” 

20. We decline to adopt our proposal to add a designation for MSS in the 40.5 4 1  .O GHz band. 
Unlike allocations, no “primary” or “secondary” designations exist; instead, either we designate spectrum 
for a s m c e  or we do not?’ Spectrum designations for a particular s m c e  do not necessarily preclude 
other technically dissimilar servlces from operating in a given band, provlded that the dissimilar s e m c e  
can meet the technical constraints imposed by the service and licensing rules.5‘ We use designations to 
indicate, based on a senes of operational and technical constraints, the semce  type that we believe 
should pnncipally occupy a band that is allocated among multiple s m c e s  of the same regulatory status. 
For example, as between the two co-pnmary semces, FS and FSS, in the 37.040.0 GHz band, we 
designated the band for terrestrial wreless services such as FS, because we determined that the terrestnal 
FS should predominate in this band.35 A designation of more than one technically dissimilar service in a 
gwen band is impractical because, by definition, only one service type could predominate in the band due 
to operational char act ens tic^.^^ Hence, a designanon is not appropriate for a secondary service. In this 
case, if we were to designate the 40.541 .O GHz band for MSS, we would either relegate the existing 
designated semce-FSS-to something less than predominant status, or we would render the very use of 
“designahons” meaningless by requrnng FSS and MSS to coordinate on an enhrely co-equal basis. As an 
alternative to adopting an additional MSS designation, therefore, we create a secondary allocation for 
MSS in the 40.5 - 41 .O GHz band. The secondary allocabon for MSS is discussed in detail below?’ 

21. We question whether an MSS system could feasibly be operated m the same bands 
designated for FSS and BSS, because an MSS system would likely receive interference from FSS and 
BSS semces under normal conditions. Even though there is a PFD linut for the shared a~~ocahon ,  the 
GSO (or a portion of the GSO) could be “packed” with FSS and BSS satellites. FSS and BSS systems are 
designed with fixed, direchonal antennas that point to a specific satellite to hnsmi t  and receive signals 
from space. Many MSS applicahons, particularly in the lower frequency bands, by comparison, use 
omni-directional antennas that do not point to a specific satellite. These omnidirectional antennas are 
necessary because the handsets are, in general, mobile. The MSS receivers will “see” several 
transmitting satellites at once, however, because the MSS earth station antenna does not have a high 
directional antenna. The directional gain of FSS and BSS antennas, by contrast, minimizes the potential 
for receivlng interference from other nearby FSS and BSS satellites due to the rapid decrease in antenna 
gain as the angle from the wanted satellite increases. MSS omnidirectional antennas do not have this 
rapid gain roll-off pattern and, as a result, MSS, generally, has a greater potential to receive interference 
from other nearby satellites even when a PFD limit hadxen established for the FSS and BSS in the same 

PanAmSat Reply at 4; TRW Comments at 8 .  

PanAmSat Reply at 4; TRW Comments at 8. 

See V-band Further Nolrce, 16 FCC Rcd at 12247 n.17. 

See V-band FurrherNotice, 16 FCC Rcd at 12247 11.17. 

II 

52 

31 

54 

3J~eesupra SecnonI11~.1. 

Designahons, III other words, may apply lo only technically sunilar scmces wthin the same band. For example, 56 

FSS and BSS, III whch satellites uansmt to fixed earth stations under sirmlar power and operanonal consmamts, 
are techcally slrmlar services. Them ShhnheS allowed the Commission to designate both services as the 
pmcipal service type in porhom of the V-band over the technically dissmlar co-pnmary service of FS. 
57 See infra Secaon 111 B.2 As a secondary service m this band, MSS must not cause mtederencc to and must 
accept interference from the primary FSS, BSS and FS services. 
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dunng normal operations, Le., when there is no rain fading and the upper bound PFD that will apply 
dunng fade conditions. The ITU Radio Regulations already provide the upper bound that will apply to 
satellite operations. Moreover, we see no need to dishnguish between the “top-down’’ an “bottom-up” 
approaches discussed above. In the end, both approaches to specifying PFD limits will have identical 
effects on satellite operations.” Both would require satellite operators to operate at the same PFD limit 
for clear sky conditions, while allowing satellite operators to operate at the same higher PFD limit dunng 
fade conditions. Thus, satellite provlders must adhere to the same PFD limits, regardless of whether 
clear-sky or ram fade conditions dictate the standard operating PFD lirmt. Accordingly, we find that 
there IS no meaningful difference between the “top-down” an “bottom-up” approaches descnbed ab0ve.7~ 

28. In the V-Band Further Notice, we requested cornenters to address the issue of under what 
circumstances and for what penod of time to permit FSS operators to exceed the lower PFD limit in the 
37.540.0 GHz band, especially dunng times when there IS large attenuation of the satellite signal due to 
rain. We find that the record in this proceeding is not sufficiently detailed for us to adopt rules for 
satellite operahons with a PFD exceeding the lower PFD lirmt in the 37.540.0 GHz band. This does not 
mean, however, that we cannot support the basic PFD values that we proposed to apply to soft- 
segmentation. Until we have a better record or a more reasoned and comprehensive approach on dealing 
with an increase in PFD for a limited amount of time, we wll incorporate only the lower and upper 
boundary PFD limits that are npe for adoption. We will address this issue in a future rulemakmg to 
establish a better record to de t emne  the conditions under which the lower PFD limit may be exceeded. 

29. We continue to recognize that rain fading has a significant impact on radio propagation at 40 
GHz and that PFD increases and other ameliorating techniques will be necessary to maintain adequate 
satellite performance even to the llnuted extent provided for in the 37.540.0 GHz band. The condihons 
under which geostationary satellites may exceed the lower boundary PFD lirmts are still being considered 
by the Commission. Even though the upper PFD boundary is being implemented in the rules, any request 
to exceed the lower boundary would be addressed on a case-by-case basis and subject to the renew and 
coordination of both the International Bureau and the Wireless Telecommunications Bureau to ensure 
that the proper shanng conditions exist between the satellite and terrestnal stations. Our disposihon of 
such requests will be subject to the outcome of the future rulemaking, addressing the FSS semce  rules in 
the V-band, which will establish specific criteria for exceeding the lower boundary. Nevertheless, 
terrestnal licensees, when deployng stations in the 37.540.0 GHz band, should take into account the 
possibility of satellite operations for some limited period of time up to the maximum PFD contained in 
Section 25.208. Moreover, the PFD limits we adopt for NGSO FSS are provlsional in that the conditions 
under which non-geostationary satellites may share with geostationary satellitesare still bemg considered 
by the Commission. Resolution of the GSOMGSO satellite shanng rules could result in additional 
changes to Section 25.208. In addition to this issue, we intend to address in our future proceeding all 
additional issues raised in the V-Band Further Notice but not included in this Order, including out-of- 
band emission limits to protect RAS above 42.5 GHz, additional NGSO FSS and GSO FSS constraints to 
promote inter-satellite system sharing, and proposed rules to coordinate certain types of earth stations 
(Contmued from previous page) 
3, Hughes Comments at 10-1 1 WRC-2003 has now concluded, and n o h g  that occurred at this WRC has 
persuaded us agamst unplemennng soft segmentation 

’’ WRC-2003 Arhcle 21, Table 21.4. 
74 For example, a “bottom-up” rule establishing a PFD lmt of -132 dB/(W/mz) under clear sky condihons, but 
pemmng satellite operators to mcrease power by 12 dE! (to a level of -120 dB/(W/m’)) under fade conditrons is 
operationally identical to a “topdown” rule establishmg a PFD lmt of -120 dB/(W/m’) under fade conditions, but 
r c q u m g  licensees to decrease theu power by 12 dB (to a level of -132 dB/(W/m’)) under clear sky conditions 
Under both scenanos, operators face a PFD l m t  of -132 dB/(W/m2) under clear sky condihons and of -120 
dB/(W/m2) under fade condihons. 
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aspects of the soft-segmentation approach, we find that the soft-segmentation approach is shll important 
for the development of both the FS and FSS in the V-band. We, therefore, wdl implement PFD limits 
that favor the FS below 40 GHz and the FSS above 40 GHz. 

24. Consistent with our proposed band designations in the 37.542.5 GHz band, we conclude that 
adopting the PFD limits supporting the soft-segmentation approach would enhance and promote 
commercial development ofboth satellite and wireless servlces in this band. AS we explained in the V- 
band Furfher Notice, we find that U S .  terrestnal wireless licensees, which operate systems today and 
plan to deploy additional systems in the near future, would benefit from the certainty of knowing the 
precise PFD limits that will apply in the United States. Similarly, we find that satellite operators, whose 
systems require more time to build than terrestrial operators, would benefit from knowing the parameters 
that they will need to observe in the United States when constructing their global systems. Accordingly, 
we adopt PFD limits in the 37.542.0 GHz bands that provide both satellite and wueless operators an 
added level of certainty concerning the potential impact by the other s m c e  on their operations. These 
PFD limits also support “soft-segmentahon” and designations of separate FS and FSS spectrum. The 
only outstanding issues are how to implement PFD linuts under varying propagation condihons in the 
37.540.0 GHz band, and how to protect the Radio Astronomy Semce (RAS) observations in the 42.5- 
43.5 GHz band from satellite operations in the 42.042.5 GHz band. The PFD levels we adopt for the 
37.542.0 GHz bands are contained in Section 25.208. 

25. Several commenters support the WRC-2000 “topdown” approach, which establishes 
relatively high PFD limits for fade conditions and relied on licensees to decrease their PFD to account for 
normal operating conditions.u TRW, for example, notes that, since the WRC-2000, the US has firmly 
backed the WRC-methodology in the ITU-R.67 TRW therefore alleges that adopting the USICITEL 
“bottom-up” approach “will likely cause confusion and compound already substantial international 
resentment to the clear-sky PFD elementsa PamAmSat similarly finds that adopting a standard contrary 
to the WRC-2000 approach “ ~ 1 1 1  create confusion and add to international unhappiness with the clear- 
sky PFD components” of the band plan.69 

26. In contrast to WRC-2000’s “top-down” approach, the U.S./CITEL approach established 
lower PFD limits for n o m 1  operating conditions and, where applicable, allows licensees to increase 
power to compensate for fade conditions.” Winstar, for example, claims that the WRC-2000 approach 
will place the burden on HDFS operators to police the FSS operators to make sure the FSS is operating at 
the lower PFD levels; on the other hand, Winstar argues that the US/CITEL approach “wdl reasonably 
shift the burden to FSS operators to be diligent about when and how they opcrate at higher powm 
IeveIs.”” 

27. Upon review, we find that our rules should reflect at this time the PFD lirmts that define the 
boundaries of the soft-segmentation.” To this end, we incorporate in our rules the PFD levels that apply 

V-Bandfurther Notice, 16 FCC Rcd at 12258,y 38. 

“TRW Comments at 21 

a TRW Comments at 21. 

69 PanAmSat Reply at 2 

’’ V-Band Further Notice, 16 FCC Rcd at 12258, 36-37. 

wmstar Comments at 7 

Several pames suggest we defer adophng the provisional WRC-2000 PFD l h t s  until after the Comrmssion 
addresses service and licensmg rules for these bands and the conclusion of WRC-2003. See htelsat Comments at 
(conhnued ...) 
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areas where FSlFSS sharing considerations and coordinahon would be required. We also note that the 
deployment of non-protected earth stations at the sole nsk of a satellite operator will not hinder the 
deployment of the ubiquitous fixed semce  terminals and that the satellite operator will need the express 
agreement from the affected Part 101 EA licensees pnor to the deployment of the earth stations. 
Therefore we adopt limitations on the types of earth stations that may be licensed in the 37.540.0 GHz 
band and lirmt the type of earth station that will receive interference protection from the fixed terminals. 

33 In the V-bandFurrher Nofice we used the text of the footnote to Part 25.202(a)( I )  to describe 
the type of FSS earth t e m n a l  we would consider licensing in bands designated for ubiquitous fixed 
semce  deployment.” A number of cornenters indicated that our proposal to prohibit facilities that 
serve indimdual customers was unclear or overly re~tnctive.~’ Others urged the Commission to adopt the 
gateway definition contained in the V-Band Further Notice.” Moreover, WCA asserted that the gateway 
definition in the V-Band Further Notice was not sufficiently r e s t r i ~ t i v e ~ ~  and that a limit on the number 
of gateway stations constructed by any single FSS operator should be enacted.86 We conclude that the 
proposed footnote language stnkes the proper balance between the wireless designation and the limted 
FSS use of the 37.540.0 GHz band and that it will help to foster the soft-segmentation compromise. We 
therefore adopt our proposed gateway earth station descnption, as proposed in the V-Band Further 
Notrce, as a footnote to 25.202(a)(I).” The footnote states: “Satellite earth station facilities in this band 
may not be ubiquitously deployed and may not be used to serve indimdual consumers.’’ We will address, 
in a future rulemalung, the specific conditions that will require coordinahon among gateway earth 
stations and terrestnal earth stations. 

B. Allocation Changes 

1. Add FSS Allocation in the 37.5-37.6 GHz Band 

34. In the V-band Further Notice, the C o m s s i o n  proposed to add an additional 100 megahertz 
FSS allocation in the 37.5-37.6 GHz band.” As a part of the compromise plan ansing from WRC-2000, 
the Comss ion  proposed to allow limited FSS use of the entire 37.540.0 GHz band. In the current 
Table of Allocations, however, only the 37.640 0 GHz band includes a c o - p n m q  FSS allocation, and 
the 100 megahertz between 37.5-37 6 GHz is allocated exclusively to fixed and mobile s e ~ c e . ~ ~  In the 
V-band Further Notice, the Commission proposed complehng the FSS allocation for the enhre 37.540.0 

See Appendix B, Proposed Part 25.202 (a)( I ) (  14) of the V-Bondhrfher Nonce (“Use of this band by the fixed- 
satellite service is lunited to “gateway” earth station operabons, provided the licensee under this Part obtam a 
license under Pan 101 oftlus Chapter or an agreement t?om a Part 101 licensee for the area m whxh an earth 
station is to be located. Satellite eanh station facilities m this band may not be ubiquitously deployed and may not 
be used to serve indvldual consumers.”) 

See TRW Comments at 26, Hughes Reply at 18. 83 

“See  WCA Reply at 4, DCT Transrmssion Reply at 3, Hanis Corporation Reply at 3 

WCA Reply, Appendx A, at 1 

WCA Comments at 7 

85 

116 

”See  V-band Furlher Notice, 16 FCC Rcd at 12261,747 

See V-band Further Nohce, 16 FCC Rcd at 12252.n 19 

47 C.F.R. 5 2 106 (2002). Moreover, the 37.0-38 6 GHz band IS allocated to Government fixed and mobile 

88 

89 

serv~ces and the 37.0-38.0 GHz band is allocated to Government Space Research Service (SRS). 
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operating in the V-band spectrum.75 Accordingly, we adopt the PFD limts contained in Appendix B, 
Section 25.208, recognizing that we will address these additional PFD-related issues in the future. 

5. Gateway Earth Stations 

30. In the V-band Furlher Notice, the Comrmssion proposed to restnct FSS use in the 37.5-40.0 
GHz band to “gateway” earth station operations because such a restnction would help preserve the 
proposed designation for use by wireless semces. Permitting satellite “gateways” to be deployed at large 
installations or large corporate campuses without generating the types of ubiquitous, consumer-level 
deployments, would not defeat the designation of wireless semces as the predominant use in this band. 
Specifically, the Commission proposed to limit the satellite earth station operations that a Part 101 
licensee may deploy in its licensed area in the 37.540.0 GHz band to “gateway” facilities76 and to restnct 
the use of gateway facilities by modifying Sechon 25.202(a)(l) to state that “satellite earth statlon 
facilities in this band may not be ubiquitously deployed and may not be used to serve individual 
consumers.”77 The Commission requested comment on whether limiting the flexibility of Part 101 
licensees in this band is appropnate. The Commission also sought comment on its proposals to limit the 
37.540.0 GHz band to use by satellite earth Stahon gateways and on the specific language proposed to 
restnct the “gateway” terminals. 

31. TRW is the only commenter that explicitly recognizes the need to sacnfice a measure of 
Part 101 flexibility in order to preserve the proposed designahon of the 37.5-40.0 GHz band for use by 
wreless semces Comments on limiting the satellite use of the 37.5-40.0 GHz band to gateway 
temunals and on the specific language proposed to restnct the “gateway” terminals were more numerous. 
Since these comments address the manner in which such limitations of flexibility would be implemented 
we conclude that it  is in the public interest to balance Part 101 flexibility for satellite earth Stahons in 
order to preserve the designahon to the fixed service in the 37.5-40.0 GHz band. 

32 TRW and Winstar, among others, agree with us that the soft segmentation compromise is 
further strengthened by prohibiting ubiquitous deployment of FSS earth Stahons in the 37.540.0 GHz 
band.79 Hughes argues that limitations on the type of FSS earth station should be restncted to the 38.6- 
40.0 GHz band? while Intelsat argues that non-gateway earth stations should be allowed on anon- 
protected basis.” We agree w t h  TRW and Winstar that the soft-segmentation compromise requires that 
we ensure that FSS terminals are not ubiquitously deployed in 37.5-40.0 GHz band. We therefore 
conclude that some type of restnction should be placed upon the type of Earth station that wdl receive 
protection from in&snce HI the 37.5-40.0 GHz band. These resmctions are necessary to minimize the 

’’ The PFD l m t s  adopted are different for GSO FSS and NGSO FSS system. These PFD l m t s  are provisional in 
that the condihons under which NGSO satellites may share mth GSO satellites are under study and therefore have 
not been defined. Resolution of the NGSO/GSO satellite sharmg rules could result m addihonal changes to 
Secnon 25 208. 

76 V-band Furrher Notice, 16 FCC Rcd at 12261,y 46. 

77 V-band Further Nohce, 16 FCC Rcd at 1227 I ,  7 47. 

TRW Comments at 26 

TRW Comments at 26, Winstar Reply at 4, FWCC Reply at 4, DCT Transmssion at 3, DMC Shaiex Networks 

78 

79 

Comments at 2. 

Hughes Comments at 12. 

lntelsat Comments at 9. 

80 

81 
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37 In addition, we will not limit this new FSS allocation to GSO FSS. Ordinarily we would 
permit both GSO and NGSO FSS use of the newly allocated FSS frequencies at 37.5-37.6 GHz, as the 
Commission's policy is not to distinguish between GSO and NGSO systems in the absence of a 
compelling reason to do so. In the V-band Further Notice, the Commission noted NTIA's concern that 
current and intended Government uses of the 37.5-37.6 band would be more susceptible to interference 
from NGSO FSS than GSO FSS  satellite^.^^ In its comments to this proceeding, NTIA reiterated that it 
preferred not to have an FSS allocation overlap the space research allocation at 37.0-38.0 GHz?~ NTIA 
maintamed that FSS use of the 37.5-37.6 band should be restncted to GSO FSS only and should 
incorporate adequate protections for the National Aeronautics and Space Administration (NASA) earth 
stations in Goldstone, CA and the orbital VLBI site at Green Bank, WV.'O0 The C o m s s i o n  sought 
comment on whether the intended Government uses of the band were more susceptible to interference 
from NGSO FSS systems than GSO FSS systems and, if so, whether NGSO FSS operations in the band 
should be prohibited. The C o m s s i o n  also sought comment on what technical or operatlonal 
constraints, short of a prohibition on NGSO FSS operations in the band, would provlde sufficient 
protection to Government operations in the band."' The Commission noted that, under certain 
conditions, certain deployments of NGSO FSS systems can create a promising shanng environment for 
FS operators and are capable of addressing NTIA's concerns."' 

38. In response, some commenters assert that the Commission should not exclude NGSO 
systems from the proposed FSS all~cation. '~' These commenters argue that NTIA did not sufficiently 
demonstrate its specific rationale for excluding NGSO FSS systems from the 37.5-37.6 GHz band and 
therefore future NGSO FSS use of this band should not be precluded.'M Boeing adds that the 
Commission has "consistently refrained from dividing the 36-51 GHz band between NGSO and GSO 
technolog~es."~'~ In a subsequent filing, NTIA supported its posihon that both the Goldstone, CA facility 
and the orbital VLBI site at Green Bank WV should receive specific protections from NGSO FSS 
systems operahng In the 37.5-37 6 GHz band.'" NTIA cites an international c o m t m e n t ,  embodied in 
ITU-R SA.1396, to protect space research operations like the Goldstone fac~lity. '~' This 
Recommendation sets forth the specific protection cnteria for space research services in the 37-38 GHz 

98 See V-band Further Notice. 16 FCC Rcd at 12253, 721. 

See Letter from William T. Hatch, Office of Spectrum Management, NTIA, to Bruce Franca, Office of PP 

Engmeenng and Technology, FCC (Aug. 31,2001) (NTIA Aug. 3 1 , Z O O l  Ex Parte Letter) at 1 .  

NTIA Aug. 31,2001 Ex Pare  Letter at 2. NTIA argues &at to support b e  NASA mssions these IM 

earth stahons would require protechon against harmful mterference m the 37.5-38.0 GHz band. Specifically they 
would requlre a power spectral density level of -217 dB(W/Hz), not to be exceeded for more than 0 1% of bme. 
NTIA later rescmded the request for protecbon to the Orbital VLBI site at Green Bank, WV in the 37.0-38.0 GHz 
band. Id 

"I See V-band Further Notice, 16 FCC Rcd at 12253.7 21. 

'"See Y-bandFurther Notice, 16FCCRcd at 12253.721. 

lo' See SIA Comments at 2; Boemg Comments at 15.  

SIA Comments at 2; Boemg Comments at 15-16 

'" Boemg Comments at  15. 

NTlA Aug. 3 1,2001 Ex Parre Letter. 

See ITU-R S.A. 1396, "Protection Criteriafor the Space Research Service in the 37-38 and 40-40 5 GHz 

IM 

107 

Bands "(adopted April 1999). 
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GHz band and noted that adding a co-pnmary FSS allocation in the 37.5-37.6 GHz band would remain 
consistent with the designation of the entire 37.540.0  GHz band pnncipally for fixed services. 

35. The record supports adding a co-primary FSS allocation in the 37.5-37.6 GHz band.”Boeing 
states that the demand for satellite semces warrants an FSS allocation at 37.5-37.6 GHz.~’ Intelsat also 
supports the Commission’s proposal as the 100 megahertz of spectrum would provide additional capacity 
for the FSS generally, and could be utilized for “mitigation techniques to compensate for rain and other 
fades.”92 Spectrum Astro and TRW add that a continuous FSS allocat~on m the 37.540.0  GHz band 
would be consistent w t h  the WRC-2000 soft segmentation plan and would promote flexibility in the 
deployment of future FSS systems.” Hughes also notes FSS deployment in this band can facilitate the 
provlsion of “broadband services to a w d e  range of end-~sers.’”~ Non-Govemment FS proponen;. 
licensed in the 37.540.0 GHz band do not object to an FSS allocation in the 37.5-37.6 band, provlded 
FSS use of this 100 megahertz of specbun is “sufficiently Iimted” to protect current and future FS 
d e p l ~ y m e n t s . ~ ~  NTIA indicated that any FSS use of the 37.5-37.6 GHz spectrum should be limited to 
GSO FSS use because the space research s e m c e  would share better wth GSO FSS than with NGSO 
FSS. Moreover, NTIA would prefer that FSS use of the 37.5-37.6 GHz band be limited to FSS 
gateways ” 

36. Adding an additional 100 megahertz FSS allocation in the 37.5-37.6 GHz band will serve the 
public interest. As indicated above, allocating an additional 100 megahertz for FSS, subject to the same 
limitations on FSS as the other V-band frequencies that we have designated for terrestrial FS, will 
increase the spectrum efficiency in the band. With the PFD linuts we adopt in t h s  Order, we believe that 
FSS operations are capable of shanng with terrestnal operations (commercial and Government) in this 
band without creating undue technical burdens on eit+r the terrestnal or space research services. 
Approvlng the allocanon of FSS operahons in this ba. wll facilitate greater access to and higher 
utilizahon of the spectrum at 37 GHz. We also note that this additional 100 megahertz FSS allocation 
would bnng the U.S. Table of Frequency Allocations into alignment with both the WRC-2000 soft 
segmentation plan and Article 5 of the ITU Radio Regulat~ons.~’ 

See TRW Comments at 6-7; SIA Comments at 2; Boeing Comments at 15; Hughes Comments at 8, Spechum Po 

A k m  Comments at 2; lntelsat Comments at 3; Winstar Reply at 6. 

Boemg Comments at 11, 15. Boemg also notes that the Comssion’s proposal is consistent with ~ t s  contennon 91 

that all weless service dcsignahons should be wthdrawn Lorn the sub-bands below 38.6 GHz. See Boerng 
Comments at 15. 

~ 

Intelsat Comments at 3 

See Spectrum Astro Comments at 2, TRW Comments at 7. TRW notes that the Comssion bas recognized that 
even though tius band is designated for weless  operanons, certam deployments of FSS earth stations are capable 
of shanng t ius band wth futed weless  system, includmg Wmstar’s proposed High-density Fixed Services (HDFS) 
system, whch is “extremely Semihve to interference.” Id. (citing Y-bond Further Notice 16 FCC Rcd at 12253.7 

92 

93 

21). 

See Hughes Reply at 111. Hughes argues that these deployments will be successful SO long as there aTe no 
“hItahons or restncnons on the deployment of earth temunals [that] could render it unusable.“ Hughes Reply at 
9 

Wmstar Reply at 6; FWCC Reply at 4; Bala Equity IV Reply at 4; AT&T Reply at 2,4. 

NTlA March 2,2001 Ex Parte Letter. 

See lnternahonal Telecommmcahon Union, Radio Regulations, Amcle 5, seealso Intelsat Comments at 3. 

9s 

96 

97 
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and mobile systems operating in the wreless designation wtll have the potential to interfere with the 
Goldstone SRS facility. We will seek comment on methods to rmtigate the potential interference that 
may be caused by commercial fixed and mobile stations operating near the Goldstone SRS facility in the 
37 GHz Proceeding. Among the possibilities we wtll seek comment on would be to adopt a footnote 
to the Table of Allocations modeled after Footnote US3 1 I ,  already contained in the Table of Allocations. 
Footnote US3 1 I establishes a 80 km (50 mile) radius around the Goldstone SRS facility in which every 

practicable effort is made to avoid the assignment of frequencies in the 1350-1400 MHz and 49504990 
MHz bands to stations operating in the fixed and mobile s e m c e ~ . ~ ~ ~  

114 

2. Shift MSS Allocation from 39.5-40.0 GHz to 40.5-41.0 GHz 

42. In the V-band Furfher Norice, the Commission proposed to shift the 39.540.0 GHz MSS 
allocation to the 40.541.0 GHz band 
FSS. and MSS semces on a co-primary basis; however, in the 36-51 GHz Order, the Commission 
concluded that ubiquitous satellite uses could not share the same spectrum as ubiquitous terrestnal 
uses."' Indeed, pnor to WRC-2000, NTIA agreed to support the U.S. proposals to the WRC-2000, which 
required constraints to be placed on the Government 39.540.0 GHz MSS allocation m return for access 
to the 40.041 .O GHz spectrum under the "soft-segmentation" arrangernent.li8 The Commission affirmed 
its conclusion regarding shanng between ubiquitously deployed services in the V-band Further Nolice, 
and commenters addressing the issue of co-frequency shanng in the 39.540.0 GHz band support OUT 
analysis 
band, we conclude that ubiquitously deployed MSS stations cannot share w t h  ubiquitous terrestrial uses 
in the 39.540.0 GHz band. Therefore, we delete the MSS allocation from the non-Government column 
of the Table of Frequency Allocations contained in Section 2.106 of the C o m s s i o n ' s  Rules and add 
US382 to the Table whereby Government earth stations operating in the 39.5-40.0 GHz MSS allocahon 
shall not claim protection from non-federal Government stations in the fixed and mobile serwces.i20 

The 39.540.0 GHz band is currently allocated to the FS, MS, 

Accordingly, while we will continue to permit FSS gateways to operate in the 39.5-40.0 GHz 

43. For consistency, we would normally propose to delete the MSS allocation in this band from 
the Government column NTIA, however, opposes this measure.12' NTIA states that arrangements with 
member states of the North Atlanhc Treaty Organizahon (NATO) require that we retain the Government 

See 37 GHz Proceeding I I 4  

'Is 47 C F.R g 2.106 n.US3I 1 (2002). 

V-band Furfher Nonce. 16 FCC Rcd at 12253-54, 722 

See 36-SI GHz Order, 13 FCC Rcd 24649 

I I6 

117 

'I8 We note that there exists a co-pnmary Government Earth Exploration Satellite Service (EESS)(Earth-to-space), 
Space Research Service (SRS) (Earth-to-space), and secondary EESS allocation rn the 40.0-40.5 GHz band. See 
4 7 C F R  §2.106(2002). 

See Wmstar Comments at 4 119 

See Appendix B, 0 2 106, US382. 

See Letter 6om Richard D Parlow, Ofice of Spectrum Management, NTIA, to Richard Smith, Office of 

I to 

I21 

Engmeemg and Technology, FCC (Apnl30, 1997), available at <hm:I/halfoss.fcc govlDrodiecfsl 
remeve.cgi?native or pdf=Ddf&id documenr-183 I I90001> (last visited, Feb. 23,2003). 
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band and was adopted by the ITU in an effort to protect both general space research operations as well as 
unique operations dunng mission cnhcal events.ID8 

39. Takmg NTIA's concerns into consideration, we find that operation of NGSO systems withtn 
this new 37.5-37.6 GHz FSS allocation with certain limitations is in the public interest. Consistent with 
our approach in other portions of the band, we seek to avoid makmg distinchons between NGSO and 
GSO deployments. FSS operations in the entire 37.540.0 band, designated principally for terrestnal FS, 
will be subject to specific PFD linuts to protect all licensees from both in-band and out-of-band 
interference. To ensure GSO and NGSO FSS systems adequately protect space research operations in 
the 37-38 GHz band, we will require coordination between FSS systems and SRS facilities based on 
Recommendation ITU-R SA.1396.'" At the time of application, GSO and NGSO FSS applicants must 
demonstrate how the proposed systems will protect SRS receiwng stations. The coordination process 
shall include representatives from the commercial operator and the Interdepamnent Radio Advisory 
Committee (LRAC) (and its Frequency Assignment Subcommittee (FAS)), which is an interagency 
c o m t t e e  of Federal radio frequency managers that advises the Execuhve Branch on the Federal 
Government's use of the spectrum.'1° We find that limtmg GSO and NGSO FSS operations in h s  
manner w ~ l l  not be technically burdensome."' Accordingly, we find this allocation strikes an appropnate 
balance between the desire for the deployment of advanced commercial FSS systems and the need to 
protect the Government's exploration of space through radio astronomy. 

40. By extending the FSS allocation to include this 100 megahertz of spectrum, we intend to 
prowde both GSO and NGSO satellite systems the additional flexibility to deploy applications that utilize 
the spectrum allocation in the most efficient manner. Our goal is to promote the deployment of s m c e  to 
the public by balancing the need for additional FSS downlmk spectrum against the terrestrial FS and 
space research operators' requirements for sufficient protection against interference from in-band FSS 
systems. Moreover, we find that allowing FSS operators to take advantage of an additional 100 
megahertz of capacity is both technically feasible and necessary to achieve a balanced band plan for the 
36.0-5 1.4 GHz band. 

41. In its comments to the Commission's Further Nohce, NTIA identified the need to 
protect the Goldstone California SRS facility from FSS downlink transmissions."' We recognize, too, 
that the 37-38.6 GHz portion of the 37.040.0 GHz V-Band spectrum is designated for commercial 
wireless systems and allocated to Government fixed and mobile terrestnal services."' Commercial fixed 

'08SeeITU-RS. A 1396. 

We note that coordmation requirements for the Goldstone, CA SRS facility, for example, could makt it difficdt 1" 

for FSS satellites to provide coverage to the Los Angeles area in the 37.5-38.0 GHz band, however, we also note 
that these services could be supplied to Los Angeles m the remalnder ofthe 37.5-40.0 GHz band. 

Specifically, the Space System Subcomnee (SSS) of IRAC is responsible for the internahonal registrahon 110 

and coordlnation of Government satellite systems and normally processes all intemahonal achom through the 
Comssion. For more dormation on the IRAC, see generully NTIA Office of Specaum Management, Inter- 
depurimenr Radio Advrrory Cornmilfee, uvuiluble ut <http,//w.ntia doc.eov/osmhome/irac.hhd> (last visited, 
Mar. 19,2003). 

111 As NGSO system spot beam result m a confimed geographic footpnnt it should not be prohibitively difficult to 
q l e m e n t  an FSS NGSO system m a manner that protects an area around the Goldstone Facility. 

I12 See Letter kom Wllliam T. Hatch, Office of Spectrum Management, NTIA, to Bruce Franca, Office of 
Engineenng and Technology, FCC (Aug. 31.2001) (NTIA Aug. 31,2001 fi Porte Letter) at 1-2. 

' I 3  47 C.F.R. 5 2.106 (2002) 
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45. Several commenters either oppose or raise concerns about the NTIA p r o p ~ s a l . ” ~  These 
parties assert that adding a co-primary Government MSS allocation to the 40.5-41 .O GHz band would 
impose regulatory burdens on FSS licensees and dimnish the usefulness of the satellite spectrum above 
40.0 GHz for FSS by requinng coordination between FSS and Government MSS operators at 40.541.0 
GHz.”’ Others assert that a co-pnmary Government MSS allocahon in the 40.541 .O GHz band would 
be inconsistent wlth the outcome of the WRC-2000 and that FSS and MSS operations would be 
technically 

46. We find ment in the commenters’ concerns about adding a co-pnmary government MSS 
allocation in the 40.541 0 GHz band. First, the 4 0 4 2  GHz spectrum is designated for use by 
commercial FSS licensees, and a new, pnmary MSS allocation from 40.5-41.0 GHz would require FSS 
licensees in the band to protect another ubiquitously deployed s m c e  in the frequency band.i33 
Furthermore, absent further internahonal or domestic shanng studies that demonstrate the compatibility 
between FSS and MSS systems in the 40.541 .O GHz band, we are reluctant to allocate the MSS in the 
band on a co-pnmary basis. Third, the ITU has not allocated the 40.541 .O GHz band for co-pnmary 
MSS in Region 2, which includes the United States; therefore, even if we were inclined to adopt a MSS 
allocation in the United States, the allocanon would have no interference protection from FSS operations 
outside of the borders of the United States.I3‘ Last, the NATO spectrum requirements are advisory in 
nature, and domeshc needs can be satisfied through achons short of establishing a primary MSS 
allocation in the band, For these reasons, we decline to add a co-primary MSS allocahon to the 40.541 .O 
GHz band for Government use. 

47. Like several of the commercial commenters that addressed the issue, Hughes opposes a co- 
pnmary Government MSS allocation that would require commercial FSS licensees to coordinate with 
Government MSS operators on an equal basts. Despite its opposition to a co-primary Government MSS 
allocation, however, Hughes supports the adoption of a co-pnmary commercial MSS allocation in the 
40 541 .0  GHz ba17d.I’~ Hughes contends that, because commercial “licensees need the maximum 
flexibility to implement their system,” the Comrmssion should establish a pnmary MSS allocation for 

I3O See, e g , TRW Reply at 6-7; SIA Letter at 3, lntelsat Comments at 4; Boemg Comments at 16. Wlule Hughes 
also opposes a Government MSS allocation m the 40 5 4  I .O GHz band, Hughes Comments at 7, Hughes supports 
designating spectrum at 40.54 I .O GHz for non-Government MSS to promote flexible satellite deployments. 
Hughes Comments at 9. For a discussion of deslgoation changes m h s  band, see ~ supra section N.A. 

1 3 ’  See, e g , SIA Comments at 3 (assemng that the proposal would ‘keasonably dlsadvantage satellite providers 
and unreasonably advantage terresmal weless uscn”); lntelsat Reply Comments at 3 (‘%s [40.0-42.0 G&] 
spectrum block should not be hmdered by the addlhon of new services on a pnmary basis, as contemplated by the 
Comrmssion’s proposal to upgrade the MSS m the 40.5 41.0 GHz band.”); see a h  Hughes Reply at 12 (“the 
Comrmssion should not adopt a pnmary Government MSS allocation at 40.5-41.0 GHz unless and until it is clear 
that government use of that specnun wll not mterfere w~th the deployment and operahon of commerclal system 
m the same band.”). Bur see Wmtar Comments at 4 (“Wmstar supports the FCC proposal”). 

TRW Reply at 7, TRW Comments at 9-10 132 

I3’See discussion infra Sechon III.A.2. 

47 C.F.R. 5 2 106 (2002). 

13’ Hughes c l a m  that commercial MSS operations m the 40.541.0 GHz band could prove compatible wth FSS 
systems m h s  band if MSS operaton were to use FSS transponders to close MSS links. Hughes Reply at 13 
( c l a m g  that the use of FSS transponders would allow “MSS systems . . [to] work ma way that creates no 
greater level of mterference than FSS systems”). 
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MSS allocation for possible future requirements.”’ The spectrum requirements of NATO are set out in 
the NATO Joint Civll and Military Frequency Agreement 
agreement between the ciwl and military authontm of the NATO nations on the use of the radio 
spectrum for military purposes required by NATO forces or in support of NATO.lt4 In general, NATO 
member states agree to accept NJFA standards by reflechng such needs in national allocation tables to 
the maximum extent pos~ible.’~’ The NATO Frequency Management Branch acknowledges that 
complete harmonization of Government frequencies among member nations is not always possible. 
Indeed, when nations cannot comply w t h  specific military requirements using provlsions of the NJFA, 
the NATO Frequency Management Branch advlses national authonties that “military requirements may 
be satisfied nationally in cinl  bands or al l~cat ions.”l~~ 

The NJFA constitutes the joint 

44. To satisfy the NATO NJFA guidelines and to fulfill domestic Deparhnent of Defense (DOD) 
needs, however, NTIA proposed a plan under which NTIA would accede to certain protective measures 
that would benefit terrestrial fixed operations in the 39.5-40.0 GHz range In exchange for the 
establishment of a new, pnmary, Government MSS allocation in the 40.541.0 GHz band.”’ NTIA 
requested that we amend the Govemment column of the Table of Frequency Allocations to add a p n m w  
MSS allocation in the 40.541 .O GHz band.Iz8 In the V-band Furfher Notice, we sought comment on 
NTIA’s proposal and asked commenters to address specifically how NTIA’s proposal for a pnmary 
Government MSS allocahon might be implemented when WRC-2000 adopted only a secondary MSS 
allocation for countries in Regon 2 such as the United States.lZ9 

See Letter from Richard D. Parlow, Office of Spectrum Management, NTIA. to Richard Sm~th Office of 122 

Engmeermg and Technology, FCC (Apnl30, 1997). nvarlable nf chtm:/lhaifoss.fcc.~ov/vrod/ecfs/ 
retneve.cei%ative or Ddf%df&id document-I831 190001> (last visited Feb. 23,2003). 

See NATO Frequency Management Branch, Response to the Commrssron offhe  Europenn CommunrtieJ[‘l 
Green Paper on Radio Specmm Polrcy, avarlable af hrtD:/ /euroua,eu.mtLlSPO/svectrum~/seDdf (last 
visited, Feb. 24, 2003) (Unclassified NATO Frequency Management Branch Response). 

NTIA Apnl30, 1997 Ex Pnrre Letter at 4. 

NTIA Apnl30,1997 Ex Pane Letter at 4. 

See NATO Frequency Management Branch Response Io fhe Commisslon of the Europenn Communrhes[’] 
Green Paper on Rndio Spectrum Policy, nvnilable nf htm://euroDa.eu mtASPO/svecmunm, /smcomlnato.Ddf (last 
visited, Feb 24,2003) (Unclassrfied NATO Frequency Management Branch Response) 

12’ Specifically, NTIA comt ted  to observe the pronslonal PFD h t s  on MSS that WRC-2000 adopted and 
prolubit Government MSS earth stanons 60m c l a m g  protecnon from non-Government stanons operahng 10 the 
fixed and mobile services See Letter from William T Hatch, Office of Spectrum Management, NTIA, to Bruce 
Franca, Office of Engmeenng and Technology, FCC (March 2,2001). In the V-bond Furfher Nohce, the 
Comssron proposed to embody NTIA’s conditional c o m m e n t s  III a footnote, USYYY, III the Government 
column of the Table of Frequency Allocations and, on tius basis, tentatively concluded that 11 should retain the 
Government MSS allocation m the 39.5-40 0 GHz hand. V-bnnd Furfher Nofrce, 16 FCC Rcd at 12254,a 23. 
i za  See Letter from William T. Hatch, Office of Spectrum Management. NTIA, to Bruce Franca, Office of 
Engmeering and Technology, FCC (March 2,2001). 

124 

Iz1 

126 

V-bond Further Nofrce. 16 FCC Rcd at 1225445.7 25 & n.5 1 (citing WRC-2000 Final Acfs. An. S5 (adoptmg 
a secondary MSS allocation in the 40.541 0 GHz band m Region 2). 

20 



Federal Communications Commission FCC 03-296 

any co-pnmary MSS allocation in the 40.5-41 .O GHz band. Adding a new, secondary Government MSS 
allocation to the 40.5-41 .O GHz band will also allow us to maintain protection of FS licensees in the 
39.5-40.0 GHz band by applyng Footnote US382 to the Government MSS allocation fromthe 39.540.0 
GHz band while permittmg necessary Government MSS operations in V-band frequencies above 40.5 
GHz on a secondary basis. Unlike the proposals for a pnmary Government allocabon, moreover, 
proposals for a secondary commercial and Government MSS allocation in the 40.5-41.0 GHz band fully 
comport with the International Table of Allocations.’” Accordingly, we modify the domestic Table of 
Allocahons to reflect the addition of a secondary MSS allocation to the 40.5-41 .O GHz band in the 
Federal Government and Non-Federal Government columns of the Table. In so doing, we recognize that 
the new secondary MSS allocation will require us to develop adequate protection for pnmary operators 
prior to permitting widespread deployment of secondary MSS operations in this band. Nevertheless, we 
believe that the Commission can develop the s m c e  rules necessary to ensure that pnmary FSS 
operations remain fully protected from harmful interference once potential FSS and MSS operators in the 
band begm finalizing their plans for ~peration.’~’ 

3. Add Government FSS Allocation to the 40.5-41.0 G& Band 

50. In the V-band Further Notice, the Commission proposed to add a primary FSS allocation to 
the Government column of the Table of Frequency Allocations in the 40.541.0 GHz band.’46 This band 
is currently allocated for exclusive non-Government use. By designahng the 37.WO.O GHz band for 
wireless semces, we placed significant restnctions on Government V-band FSS spectrum not previously 
encumbered by restnctive PFD limits. Adding a pnmary FSS dlocahon in the 40.5-41.0 GHz band 
would prowde Government access to additional FSS allocations where the PFD levels are less 
constraining. Moreover, as noted above, NTIA conditioned its willingness to accept restnctive PFD 
limits below 40 GHz provided that Government access to the 40.5-41.0 GHz band for FSS and MSS 
operations is granted.147 

51. Most commenten view the proposal to allocate more pnmary FSS spechum for Government 
use as potentially detnmental to commercial satellite operations in the band unless the C o m s s i o n  
develops rules to establish pnonty and coordination between commercial and Government FSS 
systems.’48 Intelsat, for example, expresses concern that adding a new Government FSS allocation within 
spectrum allocated pnncipally for commercial satellite use will pit commercial and Government interests 
against one another in the band.I4’ Similarly, Intelsat fears that commercial FSS operators would lose 
access to essential FSS spectrum to make room for Government ~ystems.’’~ Hughes and TRW share 

I*( TRW Comments at 8, lntelsat Reply at 5 (“lntelsat supports a secondary domestic allocahon to MSS UI tlus 
band, m line wth the mtemahonal table of frequency allocahon m Section S5 of the ITU Rad10 Regulanons.”) 

As noted above, for example, some FSS operators appear to believe that requmg secondary MSS operations to 145 

use FSS ternunals for MSS hansnussions would adequately protect FSS operators agamst harmful mterference. 
See, e g , Hughes Reply at 13. 

V-band Further Nonce, 16 FCC Rcd at 12255,726 

See supra Secnon IIl.B.2 

Intelsat Comments at 5 

lntelsat Comments at 5 

See, e.g , Intelsat Comments at  5 (“Intelsat 15 concerned wth [the proposal to add a Government FSS auocahon 

Id7  

I49 

I50 

at 40.5-41 0 GHz]. as it may result m FSS non-Government users compehng for spectrum wth Government 
applicanons ”) 
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commercial 0perat0rs.l~~ As indicated above, a decision to adopt a co-primary MSS allocation in the 
40.5-41.0 GHz band must be based on whether the newly proposed MSS operations would be technically 
compatible with the FSS uses in the 40.0-42.0 GHz band. In this respect, we fail to see any matenal 
distinction between the technical and practical compatlbility of any co-pnmary MSS systems - 
Government or commercial - wlth co-frequency FSS systems and with the compromise band plan that 
the FSS and FS operators reached at WRC-2000. The same problems of coordination and interference 
protection that apply to proposals for a co-primary Government MSS system apply to a co-primary 
commercial MSS system in the band. Moreover, even Hughes acknowledges that the “international table 
of allocations only contains a secondary MSS allocation for the 40.5-41.0 GHz band in Region 2.”137 
While Hughes then speculates that the United States mght  one day “successfully undertake an effort to 
upgrade their international allocation to pnmary status,” Hughes provides no sharing studies or other 
technical evldence that would support the allocatlon of additional s p e c m  for MSS in this band for 
either Government or commercial use on a co-pnmary basis with the FSS.”’ Thus, we decline to add a 
co-pnmary MSS allocation to the 40.5-41.0 GHz band for commercial use. 

48. As an alternative to adopting a co-primary MSS allocation, several commenters ask the 
C o m s s i o n  to adopt a secondary MSS allocation in this band for commercial or Government systems, or 
both.”’ While noting that precise non-interference standards for secondary MSS operations would need 
to be developed, several commenters embrace this approach.lN Intelsat, for example, supports a 
secondary MSS allocation because it offers the potential for perrmmng the deployment of new or 
innovative types of MSS semces wthout unduly affecting the primary FSS operators in the band.i41 
Similarly, TRW supports creating a secondary MSS allocation in the 40.541.0 GHz band because, unlike 
a primary semce, secondary MSS licensees would bear the burden of accepting any interference that 
FSS operations might cause and would have to protect FSS operators fiom any harmful interference fiom 
MSS operations.’” 

49 We agree that adopting both a commercial and Government secondary MSS allocation would 
offer MSS licensees additional flexibility without unduly compromising the authority granted to p n w  
FSS systems in the band.14’ In addition, we believe that adopting the secondary Government MSS 
allocation in the 40 5-41.0 GHz band would largely fulfill NTIA’s desires to meet the need ofNATO and 
DOD operations without causing the Incompatibility. interference and inequity that would accompany 

Hughes Reply at 12 

Hughes Reply at 12 

Hughes Reply at 12. In addihon, Hughes does not explam m any detall how coordinahng a co-primary 

136 

I17 

138 

commercial MSS system would be any less burdensome than coordinahng a c o - p m r y  Government MSS system 

See. e g., SIA Comments at 3 (supporting use of the 40.541 .O GHz band “on a stnctly secondary basis”). 

TRW Comments at iii (“TRW suppom the proposed sccondaq‘ alloCahOII of non-Government s p e c m  to the 

I39 

140 

MSS at 40.541.0 GHz, provided that it is clear to all parhes that h s  allocation is auly secondary”); SIA 
Comments at 3 (supportmg use of the 40.541.0 GHz band “on a stnctly secondav basis”). 

Intelsat Comments at 4. 

Sechon 2.104(d) of the Comssion’s rules provides fhat stations of a secondary service shall not cause harmful 
interference to Stations of pnmary services and cannot clam protechon from harmful interference from stahons of 
primary services to wtuch frequencies are already assigned or may be assigned at a later date. See 47 C.F.R. 5 
2 104(d)(3)(2002); see o h .  e.g , TRW Comments at 8 & 11.14. 

141 

I42  

143 Hughes Comments at 9; lntelsat Comments at 4 
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While the relahonship between elevation angles and service provision is not absolute,iss we estimate that, 
with today's technology, overcoming the additional absorption of radiofrequency signals from the 
atmosphere that occurs in the V-band would require V-band earth stations to operate at higher elevation 
angles. As demonstrated in Figure 1, the higher the elevation angle that an earth station must use, the 
smaller the available orbital arc that remains wsible to a given earth station With a 30 degrees minimum 
elevation angle, the vlsible orbital arc would have sufficient room for significantly fewer individually 
located satellites to remain visible from a single earth station located in the forty-eight contiguous United 
States (CONUS).i56 As a consequence, commercial operators are legitimately concerned that - absent 
some type of coordination process - the government might launch and operate geostationary FSS 
satellites into one or more of the limited number of available orbital positions before the C o m s s i o n  
could authonze commercial operators to deploy their systems under the current system of granting 
satellite applications. 

53. Parties to this proceeding offered several proposals on the types of coordination procedures 
they believe would be necessary to ensure productive coordmation between Government and commercial 
users.15' TRW, for example, would support the proposal to add a pnmary FSS allocation at 40.5-41.0 for 
Government use. provided that the Commission indicates that Government uses will not receive pnority 
over commercial use and that the 40.0-42.0 GHz band remains othenuse available without constraint.i58 
Specifically, TRW suggests that the Commission adopt a footnote similar to US334, which establishes 
the relative authority between commercial and Government users in the 18 GHz band by requlring 
coordination and by limiting Government operations to a certain portion of the orbital arc.Isg Rowded 

Many other factors, such as terram obstacles, foliage density or atmospheric attenuation, can influence the I55  

provision of service to a given area 

l lus eshmate of the number of visible orbital locations is based upon an assumed ekVah0n angle of 30" and 
assumes compliance with Commission's two-degree orbital spacmg policy for FSS. For l n f o ~ h 0 n  on the 
Comnussion's two-degree spacing policy, see Licensing of Space Stafions in the Domestic Fued-Satellrte Service 
and Relafed Revisions of Part 25 of the Rules and Regulanons, Report and Order, CC Docket No. 81-704,54 RR 
2d 577, 598,170 (1983) (Two-Degree Spacrng Order), see also, e g , Columbia Communrcalions Corporation. 14 
FCC Rcd 33 18 (Int'l Bur. 1999), Assignmenl of Orbital Locafrons lo Space Slarrons in the Domestic Fued- 
Satellite Service. 5 FCCRcd 179, FCC 89-364 (1991S) Subsequent to the m e  pleadmgs were filed m ttUs 
proceedmg, the Commission adopted the Space Station Reform Firs1 Reporf and Order to establish faster satellite 
licensmg procedures. In addition, the Comnussion explamed bow the new procedures would be applied 10 the 
pendmg V-band applicanons, and announced that those applications would be placed on public nonce shonly afkr 
t lus Order is released. Amendmenl of the Commissron 's Space Station Licensrng Rules and Polrcies, IB Docket 
No. 02-34, First Report and Order and Further Nohce ofproposed RulenMkIng, FCC 03-102, 18 FCC Rcd 10760 
(2003) (Space Station First Report and Order). 

I56 

TRW Comments at 14 

TRW Comments a t  14 

I57 

159 Foohlote US334 provides as follows In the band 17.8-20.2 GHz, Government space stahons m both 
geostahonary (GSO) and non-geostationary satellite orbits (NGSO) and associated earth stahons m the futed- 
satellite service (space-to-Earth) may be authonzed on a pnmary basis. For a Govemment geostationary satellite 
network to operate on a prmary basis, the space Stahon shall be located outside the arc, measured from east to 
west. 70 West Longitude to 120 West LongiNde. Coordmhon between Government futed-satellite system and 
non-Government space and terrestnal systems operahng m accordance wth the Umted States Table of Frequency 
Allocations is requlred. 47 C.F.R. 5 2.106, n.US334 (2002). 
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Intelsat’s concern. Hughes states that the proposal for a new, primary Government FSS spectrum would 
“unfairly place the burden of coordinating Government systems solely on commercial satellite 
interests.””’ TRW adds that the “allocation of spectrum for unconstrained Government FSS operations 
at 41 .O-42.0 GHz will have a negative impact on the commercial viability of non-Government FSS 
operations in that band.””* Finally, each of these parties suggests that the additional government 
allocation would threaten to undo the hard-fought compromise that FS and FSS interests reached at 
WRC-2000 by diminishing the viability of the 40.541.0 GHz band for commercial FSS.Is3 

52. NTlA has supported the soft segmentation arrangement that the U.S. succeeded in obtaining 
at WRC-2000. Further, it is clear that the constraints arising from the soft segmentation arrangement 
make Government access to FSS spectrum above 40 GHz a necessity. We note, however, the 
commercial operators’ contentions that unbridled Government use of this commercial bandwidth would 
not serve the public interest and should not be permitted. The potential for coordination difficulties 
among commercial and Government systems when both users hold co-primary allocations in the same 
band is particularly acute in the V-band where frequency propagation characteristics render access to 
spectrum at particular orbital locations even more limited than in other frequency bands. As in any 
frequency band, the satellite orbital locations visible to a satellite earth station are based on the elevation 
angle requirements of the earth station. The earth station elevation and azimuth angles define the visible 
geostationary arc (or visible arc) from locations in the United States. In lower frequency bands, satellite 
operators can more reliably establish communications links to satellite systems at elevation angles as low 
as Y . ~ ~ ‘  

Visible orbital arc 
from an earth station 
operating at a 5’ 
elevation angle elevation angle 

Visible orbital arc 
from an earth station 
operating at a 30° 

Figure I: Visible Orbital Arcs from Earth Stations Operating at Different Elevation Angles. Figure IS for 
illustrative purposes only and is not to drawn scale 

I s ’  Hughes Comments at 7. 

IJ2 TRW Reply at 6. 

See, e g , Hughes Reply at 13 (asserting that adding a Government FSS allocation at 40.5-4 I .O GHz unfairly I51 

shifts a burden currently shared by both terrestrial FS and FSS operators to one that FSS operators alone must 
bear), Hughes Comments at 7-8 (same). 

In Ku-band, for example, satellite operators typically require a minimum elevation angle of ten degrees or 
greater m order to provide reliable service to a particular location, although service in Alaska has often been 
offered at elevation angles as low as five degrees See Polrcres and Rules for Drrecr Broodcost Suiellrie Service, 
17 FCC Rcd 11331, 11358.7 55 (2002) (citations omitted). Satellite operators could establish communications 
links with satellites at angles of less than five degrees, but the Commission generally prohibits earth stat~ons kom 
operating at these very low elevation angles due to the likelihood of interference to terrestrially based 
communications networks. See 47 C.F.R 5 25.205 (2002). 
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commercial operators to coordinate their operations on an co-primary basis.i65 The coordination process 
shall include representatives from the commercial operator and the Interdepartment Radio Advisory 
Comrmttee (IRAC), which is an interagency c o m t t e e  of Federal radio frequency managers that advises 
the executive branch on the Federal Government’s use of the spectrum.i66 Coordinated commercial and 
Government use of the 40.541 .O GHz band will result in a mutually interference-free operating 
environment for the deployment and operation of commercial systems. Should the parties to the 
coordination prove unable to coordinate their planned systems in a reasonably timely fashion, however, 
the Commission and NTIA will work under the IRAC process to find a resoluhon of any coordination 
disputes. 

4. Add FSS Allocation to the 41.0-42.0 G& Band 

56. In the V-band Further Notice, the C o m s s i o n  proposed to add a primary FSS allocation to 
the 41.042.0 GHz band. Because WRC-2000 adopted PFD limts that favor terrestrial uses below 40.0 
GHz and that favor satellite uses from 40.042.0  GHz, the Commission proposed to redesignate the 
spectrum available for wireless services from 41.0-42.0 GHz to 37.6-38.6 GHz and to redesignate the 
spectrum available for satellite use from 37.6-38.6 GHz to 41.0-42.0 GHz.I6’ Consequently, the 
C o m s s i o n  proposed to add a primary FSS allocation to the 41.042.0  GHz band to achieve the 
redesignation of the 41.0-42.0 GHz band for FSS use.168 

57. To meet the needs of commercial FSS operators and consolidate the compromise plan 
established for the V-band, commenters unanimously support the proposed FSS a l l o ~ a t i o n . ’ ~ ~  TRW, for 
example, notes that adding a primary FSS allocation to the 41.042.0 GHz band not only would enable 
“global [highdensity] FSS operations at 40.042.0 GHz,” but also would “comport[] fully wlth the soft 
segmentation divlsion of spectrum between satellite and terrestnal users agreed to by WRC-2000.”i70 
Boeing adds that the addibonal spectrum for FSS operations in the 41.0-42.0 GHz band would 
“promote[] the more efficient design and deployment of FSS] ~ystems.”~” Given the support for the 
Commission’s proposal from commenters, we adopt the proposal to add a pnmary non-Government FSS 
allocation in the 41.042.0 GHz band and modify the Table of Allocahons in Sechon 2.106 of our rules 
ac~ordingly . ’~~ 

Coordination between Government and commercial operahons will ensure equtable access to the shared FSS I65 

allocahons. 

Specifically, the Space System Subcomnuttee (SSS) of IRAC IS responsible for the international RgIStrahOn 166 

and coordmtion of Government satellite system and normally processes all inten~hDMl acbons through the 
Comssion For more dormahon on the IRAC, see generally NTIA Office of Spectrum Management, Inter- 
deparimenr Radio Advisory Committee, available uf C h t t u . / / w  ntia.doc gov/osmhome/irac.hhtd> (last vlslted, 
Mar. 19, 2003) 

See WRC-2000 Final Acts. Art. S 2 1 

V-band Further Notice. 16 FCC Rcd at 12255,727.  

See. e g , Hughes Reply a t  6 & n 23; Wmstar Comments at 5 ;  TRW Comments at 7; Boeing COIIIInCIIts at 17; 
Hughes Comments at 5-6, 8; Intelsat Comments at 2, 6; SIA Comments at 2. 

TRW Comments at 7 

I ”  Boemg Comments at 17 

“’A p m r y  allocation for the fixed and mobile services shll remains m the 41.0-42.0 GHz band. What, if any, 
use by these other services w11 be addressed m a future rulemalung. 

I70 
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the Commission develops some type of coordination procedure between commercial and Government 
users, several parties express support of the additional Government FSS allocation.’” 

54. We recognize that both Government and commercial systems must remain sufficiently sure 
of their access to orbital and spectrum resources i f  they are to proceed w t h  research, development and 
production of their planned space-station systems. At the same time, several years will pass before either 
commercial or Government systems are ready to deploy space stations. If experience is any guide, some 
will choose not to implement planned systems while others w ~ l l  implement currently unplanned 
systems.I6’ Of course, we can and frequently do attempt to narrow the potential for interference when we 
can reasonably anticipate that interference would occur. In this case, however, the Government may or 
may not deploy systems in the band, and, given this uncertainty, it is difficult for us to deterrmne, er ante, 
whether and how we should limt Government systems. For us to support confining Government systems 
to one small portion of the orbital arc as TRW has proposed would be particularly inappropriate because 
we cannot be certain that this particular method of coordination represents a cost-effechve or necessary 
restnchon. 

55.  Moreover, the Commission recently revlsed its satellite licensing procedures to speed the 
process for acting on satellite applications. Specifically, the Commission explained how it would license 
V-band satellite The Commission also explained that all pending V-band applications would 
be treated as though they were filed at the same in~tant.’~’ In addition, the Comrmssion directed the 
International Bureau to issue a public notice shortly after the release of this Order, to explain these 
procedures in more detail, and to give applicants an opportunity to amend their applications, if 
necessary.IM The Public Notice can also identlfy any hown orbitkpechum requirements of the 
Government. In the meantime, rather than attempt to render ajudgment now about the relative future 
demand for orbital and spectrum resources among Government and commercial systems in the V-band, 
we mll add a Government FSS allocation to the band, however, we wll require both Government and 

Boemg Comments at 16 (“Boemg does not object to a Government FSS allocahon mpmclple, however, any IM 

Government FSS allocation m h s  band should be on a secondary basis, rather than co-primary mth non- 
Government FSS.”), TRW Reply at 6 (‘TRW . . . believes that, with the imposition of sensible l h t s  on 
govemtnent FSS operanons, a place can be found m the band for government FSS systems to meet theu ObjeChVeS 
m a way that does not jeopardue the commercial viability and business objectives of non-government FSS 
system”); see also Hughes Reply at 13 (assertmg that the Comssion should not adopt a primary Government 
MSS allocation at 40 5-41.0 GHz unless and unhl it is clear that govemment use of that spec- Will not mterfere 
wlth the deployment and operahon of commercial systems m the same spectrum); Hughes Comments at 7-8 (same). 

See, e g., Public Notice ofDismisral, Report No SAT-00125, Lockheed Marhn Corporation (&/a Manne 
Systems), File Nos. SAT-LOA-I9970925-0100 through-0108 (re]., Oct. 30,2002). available at < h d  
www.fcc.eoviDailv ReleasesiDailv Businessi2002/db1030/DOC-227913A1 .udP (last visited, Mar. 28,2003). 
citing Letter from Gerald C. Musana, Vice President Trade and Regulatory Affaus, Lockheed M d ,  to Marlene 
Dortch, Secretary, FCC (Sept. 13.2002). 

161 

Space Station Refom First Report and Order at 10865,n 279. 

16’ Space Sfairon Reform First Report and Order at 10865,T 279. Previously, the ‘processmg round system 
would combme satellite appllcanons mto groups and then processes mutually exclusive satellite applicahons 
together. See Amendment of the Commrrsion‘s Space Station Licensing Rules and Policies, Nonce of Proposed 
R u l e m h g  and Fust Report and Order, 17 FCC Rcd 3847,3850,n 5-6 (2002) (Spoce Station Licensing Refom 
Nonce), available a f  <httu:lhraunfoss.fcc.aov/edocs uublic/attachmatchlFCC-O24SA I .doc> (last visited Mar. 18, 
2003). The Comrmssion has noted that “the processmg round licensmg procedures involve multiple, often qulte 
mmcate and tune-consunung steps.” Id at 3850,15. 

164 space Smlon Reform First Report and Order at 10865,Y 279 
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reduced need for HAPS spectrum and in hopes of prowding additional spectrum for terrestrial FS users, 
the Commission proposed to return the 42.543.5 GHz and 47.248.2 GHz bands to their origmal 
configurations of shared Government and commercial operations.”’ Specifically, the Commission 
proposed to reverse the commercial-Government spectrum swap and return the 42.543.5 GHz and 47.2- 
48.2 GHz bands to shared commercial-Government use by adding non-government allocations to the 
42.543.5 GHz band 
frequencies in the 42.543.5 GHz band than the higher frequencies in the 47.248.2 GHz band due to the 
lower band’s somewhat supenor propagation charactenstics. Several parties to this proceeding 
accordingly support the proposal to once again make the 42.543.5 GHz band available for commercial 
use. 

Other things being equal, most operators would prefer to operate at the lower 

I 8 1  

62. The Government, however, does not support the change. NTIA recognizes that “there is a 
degree of merit” in harmonizing the 42.543.5 GHz bands globally for commercial operations, but asserts 
that the 42.543.5 GHz band remains peculiarly appropnate for exclusive Government operahons for 
several reasons. First, some Government systems currently operate in the 42.543.5 GHz band,1B4 and the 
42.543.5 GHz band is immediately adjacent to the Government satellite band at 43.545.5 GHz. Second, 
the 42.543.5 GHz band could accommodate an expansion of Government Earth-to-space operations. 
Third, NTIA has encouraged federal agencies over the last few years to use the 42.543.5 GHz band as a 
subsbtute for the 37.0-38.6 GHz band.lBs For these reasons, NTIA views commercial operations in the 
42.543.5 GHz band as inimcal to existing and f u m e  Government operations in the band. 

63. Hughes agrees with NTIA’s reasoning and recommends that the C o m s s i o n  should 
maintain the current 42.543.5 GHz allocahon for exclusive Government use and the 47.248.2 GHz band 
for exclusive non-Government use.i86 According to Hughes, allocahng the 47.248.2 GHz band for 
exclusive Government use would prevent commercial FSS satellites from using this much-needed uplink 
allocation while the hoped-for reclamation of the 42.543.5 GHz band for commercial FSS would 
probably not pemut extensive commercial FSS use because radio astronomy operates in that band.“’ 
Comments from the radioastronomy community support Hughes’ concerns. The Nahonal Academy of 
Sciences notes that radio astronomy facilities in this band are particularly susceptible to 
the Commission were to reintroduce commercial operations into the 42.543.5 GHz band, the National 
Academy of Sciences recommends that the Commission prohibit aeronautical mobile uses, establish and 

If 

As an altemahve, the Conmussion proposed resflocanng the 42.543.5 GHz band for exclusive non- 
Government use, except for RA, and reallocating the 47.2-48.2 GHz band for exclusive Government use. V-band 
Further Notice, 16 FCC Rcd at 12256.7 30. No one supported tlus proposal because it would have vlrmally all of 
the drawbacks that NTIA fmds m the pmcipal proposal wth far fewer benefits to commercial operators. See 
TRW Comments ai  13; Hughes Comments at 9. 

V-band Further Notice, 16 FCC Rcd at 12255-56,T 29. 

Intelsat Comments at 6. TRW Comments at 13; SIA Comments at 2. 

NTIA Aug. 31, 2001 Ex Parte Letter at 2. For example, NTIA notes that the National Science Foundahon 184 

conducts extensive radio astronomy observatlons m the band 

Is’ NTIA Aug. 31,2001 Ex Porte Letter at  2 

Hughes Comments at 9. 

Hughes Comments at 9 

COW Comments at 6. 

186 
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58. Boeing and TRW indicated in their comments that the Commission should not adopt a co- 
pnmary, Government FSS allocation in this band.173 NTIA has expressed no interest in pursuing a 
pnmary, Government FSS allocation in the 41.042.0 GHz band,174 and we did not propose an additional 
FSS allocation in the 41.042.0 GHz band for Government FSS. We, therefore, make no finding on the 
comment by TRW or Boeing. 

5. Consider Adding Fixed and Mobile Allocations for Non-Government Use to the 42.5- 
43.5 GEIz Band 

59. In the V-band Further Nolice, the Commission sought comment on whether to add pnmary, 
non-Government Fixed ana Mobile allocanons to the 42.543.5 GHz band and then designate the band 
for wireless s e M c e ~ . ’ ~ ’  WRC-2000 identified the 42.543.5 GHz band as available for HDFS. In the 
United States, this band is currently allocated on a co-pnmary basis to FS, FSS (Earth-to-space), Mobile, 
and Radio Astronomy (RA) s m c e s .  These allocations currently are for exclusive Government use, 
except for RA, in which we also pemut non-Government uses. Although each of the achve s m c e s  in 
the 42.543.5 GHz band (FS, Mobile, and FSS) can theoretically share wlth RA to some degree, when the 
Commission issued the V-bond Further Notice, it said it expected that non-Government FS operators 
would have a particular interest in operating in this band because WRC-2000 identified the 42.543.5 
GHz band as available for HDFS.176 

60. As the Commission noted in the V-hand Further Notice, commercial use of the 42.543.5 
GHz band IS in some sense linked to Governmc 
Government and commercial uses shared allocauons in the 42.543.5 GHz band on a co-primary basis. In 
1998, however, the Commission chose to separate Government and commercial operators by establishing 
the 42.543.5 GHz band for exclusive Government use and the 47.248.2 GHz band for exclusive 
commercial use. In choosing to adopt the exclusive non-Government allocation for the 47.248.2 GHz 
band, we relied on our desire to serve the needs of High Altitude Platform Service (HAPS) operators. 

use of the 47.248.2 GHz band.’” Rior to 1998, 

6 1. In the V-band Further Notice, the Commission stated that HAPS proponents “have 
withdrawn [their] interest to develop . . semce in the 47.248.2 GHz band.””’ Indeed, many 
participants in this proceeding affirm that HAPS has not developed as anti~ipated.’~’ While SkyTower, a 
proponent of HAPS technologes, states that HAPS remains a potentially important new delivery 
mechanism for advanced telecommunications services, SkyTower acknowledges that no HAPS 
proponent currently envisions a need for a “specific HAPS serwce in a particular band.”lS0 In light ofthe 

See BG a g  Comments at 16 (“Requuing commerclal FSS system to shoulder the burden of shanng wth 
Government FSS would upset this careful balance.”), TRW Reply ai 5 .  

NTLA Mar 2,2001 Ex Parfe Letter. 174 

V-band Further Nohce, 16 FCC Rcd at 12255.7 28. 

V-band Further Notice, 16 FCC Rcd at 12255-56, 

”’ V-band Further Nonce. 16 FCC Rcd at 12256,n 30. 

V-band Furrher Notice, 16 FCC Rcd at 12256,n 30. 

Boemg Comments at 5-6; S p e c m  Astro Comments at 7; Hughes Comments at 111, 5; SIA Comments at 2. 

SkyTower Reply at 3. SkyTower states that HAPS proponents now view “HAPS as multl-purpose platforms 
that can be used by operators m eXlShng serv~ces.” Id. Accordmg to SkyTower, *‘there are now several companies, 
mcludmg SkyTower, pursumg a h ~ h v e  swategies for deploying HAPS.” fd.  at 3 4 .  

175 

28-29. I76 

I78 

179 

I so 
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Third, the Hughes proposal would leave the 37.540.0 GHz downlink band unpaired with any comparable 
FSS uplink band. FSS operators could seek use of the remaining one ggahertz of spectrum in the 47.2- 
48.2 GHz band in conjunction with their gateway operahons in the 37.5-40.0 GHz band. Any 
asymmetrical pairings in these bands, and any associated constraints, are inherent in decisions we adopt 
today. Such constraints can, to some extent, be allewated by using techniques that result in spectrum 
spreading on the downlink. That is, FSS gateway operation in a high-density fixed service band, 
consistent with today’s Order, will necessitate the use of lower FSS downlink PFDs than in other FSS 
bands. Some of the FSS techniques available for use in this controlled PFD environment include the use 
of lower-rate modulations and increased in-channel coding. These techniques decrease the information 
data rate per hertz of downlink bandwidth. One ophon to maintaining the FSS link capacity would be to 
increase the FSS downlink transmission bandwdth. Therefore, the FSS operators could potenhally make 
use of wider bandwidths in the FSS downlink spectrum at 37.540.0 GHz than in the 47.248.2  GHz 
uplink band. For this reason, we preserve the 47.248.2  GHz V-band FSS uplink allocation for possible 
asymmetrical painng with the 37.540.0 GHz band. 

6. Protection of Radio Astronomy in the 42.5-43.5 G f i  Band 

68. In the V-band Further Nonce, the Commission proposed to adopt aggregate PFD limits on 
certain systems licensed to operate in the 41.542.5 GHz band in order to protect certain RA 
operations.lP4 Under lTU footnote 5.55 IG, the aggregate PFD in the 42.543.5 GHz band produced by all 
space stations in any non-geostationary system operating in the 41.5-42.5 GHz band is not to exceed -167 
dB(W/m’) in any one megahertz band at the site of an RA station for more than two percent of the 
time.’95 Footnote 5.551G also restricts geostationary FSS or BSS operations in the 42.0-42.5 GHz band 
to PFD limits in the 42.543.5 GHz band, of -167 dB(W/mz) in any one megahertz band at the site of an 
RA station.196 Under the Commission’s proposed approach, a modified version of footnote 5.551G of the 
ITU Radio Regulations would be incorporated into the domestic Table of Frequency  allocation^.^^' As 
adopted by WRC-2000, footnote 5.5516 was provlsional and subject to modification by WRC-2003.198 

69. As another measure to protect RA, the Commission sought comment on NTIA’s request to 
consider deleting BSS from the 42.0-42.5 GHz band entirely. The Comrmssion noted NTIA’s concern 
that the limits adopted in ITU footnote S5.55 1G might not adequately protect RA operations in the 42.5- 
43.5 GHz band.199 While some commenters from the RA community support deleting BSS?OO others 
oppose the measure with the hope that the Commission can develop an alternative that accommodates the 
needs of both BSS and radio astronomy operations.201 Other commenters noted certain proposals to 
WRC-2003 that would have pernutted greater satellit- of the 42.042.5 GHz ban$ and argue t k  

See V-band Further Notice, I6 FCC Rcd at 12256-7, 732. I94 

19’ See V-band Further Notice, I6 FCC Rcd at 12257.7 32. 

I %  See V-band Further Notice, 16 FCC Rcd at 12257.7 32. 

I9’See Y-band Further Notice, 16 FCC Rcd at 12256,1[ 32. 

See V-band Further Notice. 16 FCC Rcd at 12257, m32-33. 

See V-band Further Notice, 16 FCC Rcd at 12257,n 34 

198 

159 

zca COW Comments at 4-5; NTIA Comments at 2. 

Astrolink Comments at 6-7. 201 
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enforce geographic separat~on between R4S observatones and fixed and mobile users, and mandate 
detailed coordination proced~res .”~ 

64. We agree with those commenters that recommend against returning the 42.543.5 GHz and 
47.248.2 GHz band to their pre-1998 allocations given that federal Government users already operate in 
the 42.543.5 GHz band and that NTIA appears to have relied on the Commission’s 1998 spectrum-swap 
decision in encouraging other federal agencies to use the band as a substitute for the 37.0-38.6 GHz band. 
Although we agree with those commenters that note that the lower frequencies generally offer better 
propagation charactenstics and recognize this band’s potential for commercial use, extensive 
radioastronomy operations in the 42.543.5 GHz band make these same frequencies less than ideal 
candidates for immediate commercial operations. Prudent spectrum management supports the continued 
separation of government and non-Government operahons in this portion of the V-band. 

65. In light of our decision not to return the 42.543.5 GHz band to shared Government and 
commercial use, we will preserve the 47.2-48.2 GHz band for exclusive commercial use. Currently, the 
47.248.2 GHz band is allocated on a co-pnmary basis to terrestnal fixed and mobile s m c e s  and FSS 
(Earth-to-spa~e).’~~ While HAPS operators indicate that they no longer need an exclusive band dedicated 
to HAPS use, commercial operators in one or more of the services allocated to the 47 .248 .2  GHz may 
prove able to use this band to serve the public. Indeed, both TRW and Hughes identlfy thw band as an 
important potential uplink for V-band FSS systems.’” The 47.2-48.2 GHz band, however, contains no 
incumbent semces. Given the nascent development of technology in this band, we are not willing to 
conclude at this time that shanng among the co-primary terrestnal and satellite semces in this band is 
entirely impractical. Therefore, we conclude that allocating the 47.248.2 GHz band exclusively for FSS 
use at tfus time would be mappropnate. 

66. Hughes asserts that FSS requires three gigahertz of FSS uplink spectrum and three gigahertz 
of downlink spectrum in the V - b a r ~ d . ’ ~ ~  We have identified two gigahertz of FSS downlmk spectrum in 
the 40 042.0  GHz band and two gigahertz of FSS uplink spectrum in the 48.2-50.2 GHz band. Hughes 
proposes that we identify an addihonal one gigahertz of FSS downlink spectrum to pair with the one 
gigahertz of FSS uplink spectrum at 47.248.2  GHz. Hughes suggests two altematwes for identifjmg 
this downlink spectrum: either one ggahertz of FSS downlink at 37.6-38.6 GHz, or 500 megahertz in the 
37.6-38.6 GHz band and an additional 500 megahertz at 42.042.5 GHz. 

67. We decline to adopt Hughes’ proposals. First, the 37.6-38.6 GHz band is designated for FS 
use with FSS gateway operahons permitted under the soft-segmentahon approach adopted in t h ~ s  item. 
Reallocation to FSS is, therefore, inconsistent w t h  our actions taken herein, which carefully balances the 
equities between FS and FSS interests in the V-band. Second, the Commission is deferring action on the 
42.042.5 GHz band with respect to the BSS and, consequently, the FSS allocation. Since the 42.042.5 
GHz FSS allocation would be adjacent to the radio astronomy allocahon at 42.543.5 GHz, FSS 
operations in this band potentially could be affected by how radio astronomy semce  is protected.’” 
However, the FS designation in the 42.042.5 GHz band is still in effect, even though the conditions for 
operating at the satellite PFD limits for the band will be considered m a future C o m s s i o n  proceeding. 

COW Comments at 6-7 

I W  47 C F.R 5 2.106 (2002) 

TRW Reply at 1 1 .  

Hughes Reply at 1. 

See infra III.B.6 
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IV. ORDERING CLAUSES 

72. IT IS ORDERED that, pursuant to Sections 4(i), 7(a), 303(c), 303(f), 303(g), and 303(r) of 
the Communications Act of 1934, as amended, 47 U.S.C. Sections 154(i), 157(a), 303(c), 303(f), 303(g), 
303(r), Part 25 of the Communications Rules IS AMENDED, as specified in Appendix B, effective 30 
days after publication in the Federal Register. 

73. IT IS FURTHER ORDERED that the Commission’s Consumer and Governmental Affairs 
Bureau, Reference Information Center, SHALL SEND a copy of this Report and Order, including the 
Initial and Final Regulatory Flexibility Analysis, to the Chief Counsel for Advocacy of the Small 
Business Administration. 

74. Additional Information. For further information concerning this rulemaking proceeding 
contact Dawd Stnckland and (202) 418-0977 (internet: dawd.stnckland@fcc.gov), International Bureau, 
Federal Communications Commission, Washington, DC 20554. 

FEDERAL COMMUNICATIONS COMMISSION 

Marlene H. Dortch ( 
Secretary 
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Commission should reconsider its allocahon decision for this band and allocate this spectrum for both 
FSS and BSS.*’* 

70. The V-bandFurfher Notice recognized that the PFD limits adopted in footnote 5.551G were 
provlsional and therefore subject to modification by WRC-2003?0’ Since release of the V-band Further 
Nofice, moreover, four competing proposals have been submitted to the ITU-R in preparation for WRC- 
2003 regarding the final language of footnote 5.551G.*M Several cornenters argue that the Commission 
should not adopt the proposals outlined in the V-band Further Nofice because the ITU-R IS currently 
examining these proposals as well as a broader study, established by the Final Acts of WRC-2000, on the 
appropnate PFD protections afforded to M.’” WRC-2003 has concluded its work on the issue of RAS 
protection by suppressing footnote 5.551G and adoptmg two new footnotes, 5.551H and 5.5511. These 
new footnotes place PFD lirmts on (both NGSO and GSO) FSS and BSS systems, operanng in the 42.0- 
42.5 GHz band, to protect RA operations in the 42.5-43.5 GHz band. We are in the process of reviewing 
the results of WRC-2003 and the approach adopted there to protect FL4. We will address the proper PFD 
limit necessary to protect RA in an upcormng rulemalong proceeding. 

71. We also conclude that deleting the BSS allocation, and/or adding an FSS allocation, would 
be premature pnor to the completion of our domestic proceeding on the protechon requirements for 
RA.206 The proper level of protection for RA remains the subject of active debate. In the interest of both 
continuing open, productive debate and of promoting international comity, we defer decision on NTIA’s 
request to delete BSS from the 42.0-42.5 GHz band. 

Hughes Reply at I I ;  Hughes Comments at 8-9 (“If WRC-03 and the Comss ion  sufficiently relax the out-of- 
band ermssion pfd lmt applicable to the 42 5 - 3 3  GHz band to allow satellite use of the 42.042.5 GHz band, and 
if the Comssion determmes that the band is a better alternahve for addIhonal downlmk s p e c m  then the 
Conmussion should also add an FSS al\ocabon at 42.042.5 GHz and should designate that band for FSS and BSS 
use.”); TRW Comments at 15 ( ‘ m e  proposal not to allocate spectrum for FSS at 42.0-42.5 GHz IS m clear conflict 
wth U S posihom at WRC-97 and WRC-2000 advocaMgjust the opposite.”); Boeing Reply at 7; but see COW 
Reply at 2 (expressmg concern about the potential for harmful interference &om BSS and FSS OperahOILS m the 
42.042 5 GHz band.). 

101 

See V-band Further Norrce. 16 FCC Rcd at 12251.7 34. 

Section 4.5 of the Conference Preparatory Meehng (CPM) repolt to WRC-2003 describes recent analysis of the 
required power tlux densrty llnms to protect RA m tm 42 543.5 GHz band from adjacent bmd satclhte services. 
The proposed PFD lun~ts to protect radio asmonomy vary between -116 dEi (W/(mz GHz)) to -153 dB (W/(m2 
GHz)) depending on the type of RA apphcahon analyzed. The CPM report discusses four possible models to 
revise foolnote S 551G mdicatme that a one-sue fits all approach may not be necessary for RA protection. 
Footnote S5.551G and the proposed foomote USXXX are a one-sue fits all approach to RA protection. Current 
ITU studies question the need for a smgent -167 dB (Wid) protection level m any 1 MHz band. The four new 
models incorporate the observatlon type m d e f m g  PFD lmts  for GSO and non-GSO satellite networks m the 
41 542.5 GHz band. Each of these models has advantages and disadvantages, and furiher study w h  the ITU-R 
wlll llkely yeld adoptlon of a smgle method by WRC-2003. 

203 

1M 

Astrollnk Reply at 3 (argumg that “[d]ecisions regardmg protechon of radio astronomy should be deferred untll 
after the ITU-R completes its analysts on the issue.”); TRW Comments at 15-18 (urging the Commission to await 
the completlon of a pendmg 1TU-R study mto the “possible steps RA can take to reduce susceptibility to 
mterference mto its sites.”); lntelsat Comments at 7 (askmg the Comssion to “defer a decislon on the domeshc 
allocation or deslgnanon of the band 42.042.5 GHz unhj complenon of the work by the ITU-R.”) Panamsat at 4 
(opposmg the adoption of a modified version of footnote S5.551G as it “ignores the pending ITU-R study. . , mto 
the possible steps rad0 astronomy can take to reduce susceptibility to mterference mto its sites.”). 

105 

Astrolmk Reply at 9 206 
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